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MC?Mitsuhiro Yoshimoto? 
 
Ladies and gentlemen, thank you very much.  We would like to start the 
International Symposium 2017: Volcanic Eruptions and Measures for Hazard 
Mitigation.  My name is Yoshimoto from MFRI.  I will be serving as the emcee, and 
to start off we would like to have Hiroyuki Tachikawa, the Director of Resident 
Affairs Department of the Yamanashi Prefectural Government for some opening 
remarks. 
 
Hiroyuki Tachikawa 
Good morning, ladies and gentlemen.  I am from the Yamanashi Prefectural 
Government Resident Affairs Department.  My name is Tachikawa and thank you 
very much for coming to this MFRI International Symposium.  The MFRI since 2005 
has been inviting researchers from abroad and from Japan to hold international 
symposiums every year and in this symposium we will be trying to seek how to 
deal with the preservation of Mount Fuji, utilization of the mountain and also how 
to deal with volcano disaster prevention management as Mount Fuji has been 
designated as a World Heritage Site and the theme of this symposium is ‘Volcanic 
Eruptions and Measures for Hazard Mitigation.’  In the area around Mount Fuji, we 
have about 1.4 million residents but it’s not just that.  Every year, we welcome 30 
million tourists throughout the year and also there are about 300,000 
mountaineers who come every year.  So we accept a lot of visitors and we also 
have a large residence base.  So if a major eruption occurs in such a place we will 
need to make sure that appropriate information is provided to all these people so 
that we can guide them to evacuate safely, meaning that the residents, the 
researchers as well as the administration in charge of disaster management has 
to work together and cooperate.  Especially for the tourists and mountain climbers 
we need to make sure that we can educate them and provide information to them 
so that they fully understand what they need to do during a disaster and that is 
the biggest challenge that we have. 
 
Now Yamanashi Prefecture is also trying to deal with sudden eruptions of Mount 
Fuji.  We have been creating an evacuation route map for Mount Fuji so that we 
can provide support to tourists and mountain climbers when they need to evacuate.  
So this map will be used as a guideline to support the evacuation of tourists and 
6 
climbers.  Now during this symposium, we will be hearing about the latest cases 
here in Japan as well as overseas.  We will hear many lectures and then the 
lecturers will join a panel discussion where Mount Fuji can learn from overseas 
cases.  I expect that we will be able to hear very interesting cases and 
presentations and as for Yamanashi prefecture we believe that this will be a great 
learning opportunity for all of us.   
 
So lastly but not least I would like to once again thank all the people participating 
and hope that this would be a meaningful and fruitful symposium for all of you.  
Thank you very much. 
 
MC 
Thank you very much, Mr. Tachikawa for the remark.  Now on behalf of MFRI, Mr. 
Uchiyama will be giving us the briefing about the symposium for this year.  Mr. 
Uchiyama, please. 
 
Takashi Uchiyama 
Thank you very much for the introduction.  I am Uchiyama from MFRI.  As was 
mentioned by Mr. Tachikawa, we have been hosting the International Symposium 
on Volcanic Eruptions and Measures for Hazard Mitigation.  On 22nd November, we 
did the workshop on Strategy of Volcanic Disaster Mitigation.  They talked about 
monitoring and warning as well as crisis management and research that are done 
in Japan and overseas and we were discussing the differences and discussed the 
way forward in Tokyo.  Now following that international symposium workshop, we 
would like to learn a lot from overseas for Mount Fuji Disaster Mitigation.  Currently 
JMA and other national institutions as well as the MFRIs are carrying out 
observations and monitoring of Mount Fuji and we have hazard map created.  
Regarding the alert level, we are already making the evacuation plan in place by 
zoning and evacuation activities are contemplated and also planned and drills were 
conducted in August in  this year to discover various challenges to be solved going 
forward.  So we would like to input the experience from overseas to enhance our 
alert levels and mitigation activities by the government including the 
administration, research institutions and national institutions we would like to put 
together our ideas to come up with better plans. 
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This is the evacuation plan vis-à-vis alert level.  For Mount Fuji we have step wise 
plans already in place just for your reference.  Now today as Session 1 we have 
presentation of case studies from overseas and that will be followed by panel 
discussion in the afternoon to talk about the learning that we can get for Mount 
Fuji. That was explained by Mr. Tachikawa as well.  On the 21st, there was a small 
eruption in Bali,Indonesia and the alert level was increased and evacuation has 
already been completed and yesterday was 23rd of November,well according to 
lunar calendar as well and there was whole eruption some 310 years ago on the 
very same day, and ever since Mount Fuji has been calm.  So this is a very good 
opportunity to think about disaster mitigation regarding volcanoes by inviting 
people from local communities and also researchers as well in this place.  So that 
was the plan for today in a very brief manner but that is something I just wanted 
to share with you.  We have a long day today but I hope you will enjoy throughout 
the program.  That is all from me.  Thank you very much. 
 
MC 
Thank you Mr. Uchiyama.  So we would like to begin the first part of this 
symposium.  The first part of this symposium on Volcanic Eruption and Measures 
for Hazard Mitigation.  The first speaker is Dr. Augusto Neri from INGV.  He is 
going to talk about the complex interplay between volcano research science 
monitoring and risk assessment.  Some insights from Italy.  Dr. Neri, please. 
?????????????????????????????????????
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The complex interplay between volcano research science, 
monitoring and risk assessment: some insights from Mt. Vesuvius 
(Italy) 
Augusto Neri 
(Istituto Nazionale di Geofisica e Vulcanologia,Italy) 
augusto.neri@ingv.it 
 
Thank you very much and good morning everybody.  Once again, I want to thank 
the Mount Fuji Research Institute, the Yamanashi Prefecture and all the organizers 
for inviting me here today and for 
the opportunity to present you 
what we are doing in Italy with 
respect to volcanic risk assessment 
and mitigation and particularly 
what we are doing about Mount 
Vesuvius.  This talk it will be quite 
similar to the one I gave a couple 
of days ago in Tokyo but today I 
will focus more on Mount Vesuvius so to favour some close comparison between 
this volcano and other explosive volcanoes in Japan, such as Mt. Fuji or Mt. Asama. 
 
This is a brief outline of the next 30 minutes (Fig.1).  First I will briefly introduce 
the volcanic risk issue in Italy. The second part will be devoted to how we cope 
with this risk, which are the main 
goals - the long-term and the short-
term goals - where we are right 
now, and which are the actors that 
play a role in this field in the Italian 
system.  I will also briefly mention 
the National Civil Protection System 
that will be later on presented in 
more details by Dr. Mangione in his 
talk.  The last part will be about the 
case study of Mount Vesuvius and 
some final messages. 
Figure 1 
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Italy, as Japan, is one of the 
most exposed countries in 
the world in terms of volcanic 
risk (Fig.2).  As you see in the 
map on the left-hand side, in 
Italy we have a number of 
volcanoes where volcanism 
was active hundreds of 
thousands years ago, mostly 
in the center part of Italy, but 
we also have very active 
volcanoes in the South of Italy, particularly in Sicily, in the Aeolian islands and also 
in the Neapolitan area where Vesuvius is located.  The latter is probably one of the 
areas most exposed to the volcanic risk worldwide. The high exposure of these 
countires is also clear from the plot on the right-hand side which maps the average 
density of population versus the average density of volcanoes; i.e. the risk increase 
from the bottom left-hand side corner to the upper right-hand side corner and you 
see that Japan, Philippines, Italy and some countries of Central America are the 
most exposed ones. 
 
This is nothing new in the sense it’s a long time we know our countries ate highly 
exposed but recently more quantitative information about the measure of volcanic 
risk in the world (Fig.3) 
become available.  This is an 
estimate made by a Swiss 
reinsurance Company, Swiss 
Re, about the potential loss 
produced by ash fallout - I 
underline just ash fallout 
without considering any 
other hazardous 
phenomenon in the world.  
The size of pie plot 
represented are 
Figure 2 
Figure 3 
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proportional to the potential impact of ash fall in that country. You see that Japan 
is the country most exposed and Italy is just the second one in terms of economic 
losses from this phenomenon. They also ranked the cities which are more exposed 
to this risk listing the first 15 cities at risk. In Italy we have Naples and Catania.  
Naples is directly treated by three explosive volcanoes as we will see in a moment 
whereas Catania is exposed to Mt. Etna. Japan also has also a few cities exposed 
to volcanic risk like Tokyo and other few cities. 
 
So volcanic risk is a major problem 
worldwide and our countries are 
quite exposed to this peril.  I was 
mentioning Mt. Vesuvius and the 
Neapolitan area.  As you see 
Naples is located just in the middle 
of two main volcanic centers 
(Fig.4).  One is Vesuvius on the 
eastern side and  the other one is 
a very dangerous caldera that is 
not probably well-known as 
Vesuvius but it’s also extremely 
dangerous.  In the past it produced very large eruptions - sometimes called super-
eruptions - and the third volcano is the island of Ischia which is also an explosive 
volcano.  So in the whole area are located more than 2 million people in total and 
so you can easily imagine the size of the problem, also from the point of view of 
civil protection. 
Which is our main goal (Fig.5)?  How 
the Italian institutions and scientific 
community are trying to manage this 
problem?  Which is the final goal? 
The long-term goal would be that to 
quantitatively assess the volcanic 
risk.  This is easy to say.  It’s much 
more difficult to do because it 
requires to combine three different 
factors, three different components.  
Figure 4 
Figure 5 
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The first one is the hazard posed by the volcano, i.e. to try to understand which 
are the hazardous actions and phenomena that could occur.  The second one is to 
try to understand the vulnerability of the territory of people, buildings, 
infrastructures, and the third one is the exposure of the surrounding territory.  Of 
course we should try to reduce the risk.  However, in general, we cannot affect the 
hazards posed by the volcano but we can somehow reduce the vulnerability of the 
territory and, of course, we could largely reduce the exposure if somehow the 
authorities take mitigation actions such as evacuation. 
 
So the idea would be to estimate the risk in a quantitative term and to try to reduce 
it.  This is a very difficult and, at the same time, powerful approach because it 
considers all the possible scenarios.  In other words, we do not treat anymore the 
volcano in a deterministic way but we try to describe all the possible phenomena, 
all the likely scenarios - each of them associated to a specific probability of 
occurrence.  So as you easily understand it, this is a quite demanding effort and it 
requires lot of information and understanding of the volcanic system.  As I said it’s 
a long term goal. 
 
Right now most risk assessments have been based on hazard information.  In other 
words, we can come up with some impact and risk analyses but so far they are 
still quite simplified.  That’s why most of the analyses are still done on single or 
selected possible scenarios.  This is an important point to remind because we still 
do not have the capabilities to manage this problem with all its complexities.  As I 
said this is a long-term goal but this is the goal.  I think this should be the final 
product of our study in the medium-
long term.  Of course this is a 
problem that also involves several 
different actors, expertises and 
responsibilities.   
 
In Italy, we have a system that is 
called the ‘National Civil Protection 
System’ which is coordinated by the 
Department of Civil Protection 
(Fig.6).  Dr. Mangione is the Figure 6 
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representative of this department in this workshop and he will explain in more in 
detail how such system works.  It was formed after the large Irpinia earthquake in 
1980.  In 1982 
 the Department of Civil Protection was established as well as the National Civil 
Protection System.  Its main tasks are mitigation, alert, response and recovery. 
This is a major role carried out by different actors and organizations that can be 
classified in three main categories. 
 
The first one is the public bodies.  These are the decision makers.  So the 
government, ministers, regions, provinces, municipalities and so on, are those that 
take the decisions about what to do in terms of risk management.  The second one 
is the scientific and academic institutions like universities, research institutes, for 
instance my institute INGV is part of this category, and the third one is the civil 
society; so the public but also the volunteers, private companies and so on.  All 
these three categories of actors play together and act together in a coordinated 
way.  A key role I want to stress here, is the one played by the Commissione 
Grandi Rischi.  This is a special advisory committee that responds directly to the 
Department of Civil Protection, and which gather together and summarize the 
scientific information from the scientific community and provide it to the 
government, i.e. to the Prime Minister.  So this is a quite important body of our 
Italian system. 
 
A few words about INGV (Fig.7).  We discussed a lot about system organization  
the day before yesterday in Tokyo. Which is the best way to organize the scientific 
community and monitoring centers in terms of volcanic risk management and 
mitigation?  In our institute, we have a 
few missions.  Some of them reported in 
blue are mostly scientific.  We address in 
a multidisciplinary way the dynamics of 
different processes such as earthquakes, 
volcanoes and environmental processes.  
We do it in a multidisciplinary way so we 
carried out observation, monitoring and 
modeling activities and also we do quite 
innovative research in terms of climate Figure 7 
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change, national security, 
georesources and so on. but the key 
point I want to highlight today is that 
in our institute we also have the 
mandate, from the law and our statute, 
to surveillance the country with respect 
to seismic and volcanic activity.  So, in 
other words, we develop and maintain 
all the different kinds of networks to 
monitoring these activities as well as we 
develop hazards information and, as much as possible, we also try to combine 
these hazard information with vulnerability and exposure data to contribute to the 
risk assessment.  So as you understand we have a double duty: research and, at 
the same time, the monitoring and surveillance of the territory. 
 
Just a few more numbers about INGV and the Volcanoes Department (Fig.8).  It 
includes two main volcano observatories - the Osservatorio Vesuviano in Naples 
and the Etnean Observatory in Catania - and also a few Sections, mostly focused 
on research, based in Palermo, Pisa, Bologna and Rome.  In total, we are about 
250 people (FTE).  We are researchers, technologists and technicians.  An 
important point is that about 60% of these people have a Ph.D.  So they really 
have a quite advanced education and, as I said before, they contribute both to the 
research work and to the monitoring of the volcanic systems.  Seventy percent 
have a permanent contract and 30% have a temporary contract and we also have 
a number of associated professors and researchers who cooperate closely with 
INGV colleagues on different topics. 
 
Just a few words about how we address 
the hazard.  As I mentioned before we 
are mostly focused on hazard 
assessment (Fig.9).  Hazard assessment 
cannot be carried out just by a single 
approach.  This is another important 
point I want to stress.  We need a 
number of disciplines, a number of Figure 9 
Figure 8 
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different expertises and methods in order to come up with the best estimates of 
hazard assessment.  Here I simplified them in four main categories.  The first one 
is about the reconstruction of the eruptive history.  Of course this is the basic initial 
and fundamental input.  We need to understand and reconstruct how the volcano 
behaved in the past in order to try to understand and forecast its future behavior.  
The second one is the monitoring of the volcano to have a continuous and updated 
information of its status.  The third one is to try to understand how the volcano 
works, how it will behave in terms of dynamics and this can be better understood 
if we try to model the system, if we try to describe the dynamics in terms of 
quantitative terms based on physical laws, and the third category that I think is 
becoming more and more important is to try to develop techniques and tools to 
quantify also the uncertainty that affect our knowledge.  This is very important too.  
More and more the stakeholders are asking us how certain or uncertain are you of 
what you are saying.  What you really know and what you really don’t know.  So 
this is really a key point.  We should be more and more able and effective to 
communicate that our information is affected by some uncertainty that and 
sometimes this uncertainty is quite large and we should not hide that.  How to do 
that properly it is still a challenge.  It’s not an easy job but it’s something that we 
cannot avoid to do nowadays for the many implications that this aspect has.  
 
Let’s now move to the case study of Vesuvius (Fig.10).  Vesuvius has two 
conflicting features.  The first one is that 
it is a mostly explosive volcano.  In the 
past it produced very dangerous Plinian 
eruptions.  The most famous one is 
certainly the 79 AD eruption of Pompeii 
and Herculaneum. The second one is that 
unfortunately it is highly urbanized. After 
its last eruption in 1944 during the 
Second World War, in the 60, 70 and 
80es in Italy there was a major economic 
boom and this brought to the growth of new cities and towns. The results of that 
was that large part of the flanks of the volcano became urbanized.  So we have 
now more than 700,000 people live within a radius of about 7 kilometer from the 
Gran Cono, the main crater of Vesuvius. 
Figure 10 
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Just a few words about the behavior of 
Vesuvius in its history (Fig.11).  The 
behavior of Vesuvius can be simplified in 
few words.  It shows basically two 
different patterns, two different moods I 
would say.  Periods in which the conduit, 
the path that connect the magma 
chamber to the surface, is closed and 
periods during which the conduit is open.  
The latter are mostly characterized by continuous activity. In other words gases 
and also magma almost continuously are emitted through small eruptions.  These 
eruptions are typically not larger than an explosivity index (VEI) of 3 and usually 
they erupt volume less than 0.1 cubic kilometer.  These are the conditions of open 
conduit but much more dangerous are the periods with obstructed conduit. In fact, 
one feature we can infer from the history of Vesuvius is that usually these repose 
periods with obstructed conduit end with explosive eruptions. Data also suggest 
that the longer is the repose period the larger will be the explosivity of the eruption 
which interrupts this period.  Since 1944, the year of the last eruption of Vesuvius, 
we are in a condition of obstructed conduit.  So in case of reactivation in the 
medium term, we expect that more likely the next eruption will be mostly explosive 
and it will be the larger the longer the repose period will be. 
 
At Vesuvius, as I said, we are mostly 
concerned about explosive activity.  The 
whole Emergency Plan has been mostly 
based on two different processes (Fig.12).  
The first one is the fallout of ash and 
tephra generated by a volcanic plume, 
the eruptive column that could rise even 
above 30 kilometer for the largest 
eruptions. The second process 
considered is the collapse of the volcanic 
column and the generation of very dangerous pyroclastic density currents.  So 
these are the two main processes we are worried about and these are the two 
Figure 11 
Figure 12 
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phenomena that have controlled the design of the hazard mapping of the 
emergency plan of Vesuvius. 
 
As I said before, in our hazard 
analyses, we try to consider not 
just one single event.  We try to 
consider all the potential 
phenomena and scenarios that 
Vesuvius could show. Since several 
years we are developing 
quantitative volcanic event trees 
(Fig.13).  Volcanic event trees are 
nothing else that a graphical and 
quantitative representation of the 
possible behavior of the volcano.  For instance, we imagine that in case of future 
explosive activity this activity could be classified in six different categories ranging 
from large Plinian eruptions to small phreatic events. We also made an effort to 
try to quantify the probabilities of the different scenarios.  So you see that the 
different categories are associated with different probability numbers.  These 
numbers are actually terns of numbers since they represent the mean probability 
of occurrence of an event and our confidence level associated to it. As you see the 
most likely eruption in the short term would be a Violent Strombolian event. 
 
I put one eruptive category in red 
because this is the scenario that 
has been taken as reference 
scenario by the Department of 
Civil Protection. This is a sub-
Plinian eruption scenario similar to 
that occurred at Vesuvius in 1631. 
 
I mentioned before that we have 
many monitoring networks - i.e. 
multidisciplinary networks ranging 
(Fig.14) from seismic, geodetic, 
Figure 13 
Figure 14 
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geochemical aas well as different types of geophysical networks.  Most of these 
networks are real-time so all the data are instantaneously collected and visualized 
in the monitoring room of Osservatorio Vesuviano. Of course these data are 
complemented also by a number of field activities that we carry out in case of 
occurrence of phenomena. 
 
A few words about how we design 
the hazard mapping around 
Vesuvius (Fig.15).  As I said before, 
our first concern, the first stage of 
the eruption in case of a sub-
Plinian event would be the ash 
dispersal and fallout.  By using 
numerical models we are able to 
describe the dispersal of fine ash, 
coarse ash, lapilli and so on. Of 
course the dispersal of ash is 
strongly controlled not only by the 
column height but also by the wind direction.  I would say that the wind direction 
is the main controlling variable which affects this process.  In this case we have 
wind blowing from Southwest to Northeast and these are the ground isopachs 
computed for a single realization i.e. for a single scenario.  Of course we will not 
know which will be the wind direction during a future eruption of Vesuvius so the 
hazard map has been built considering the possible variation on a number of key 
variables.  The main variable that 
we considered is the wind 
variability. 
 
So considering the statistics of the 
wind pattern around Vesuvius it’s 
possible to produce these kind of 
maps (Fig.16). In this case the six 
maps refers to different column 
heights, ranging from 12 kilometer 
up to 22 kilometer and the isolines Figure 16 
Figure 15 
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corresponds to the probability of having a ground load of ash of 300 kg per square 
meter (i.e. about 30 centimeter of ash on the ground). This is the way in which 
the Yellow Area that I show you in a moment has been designed.  In particular the 
Yellow Area refers to a column heigh of 18 km. 
 
I want also to mention that ash 
fallout is a relatively predictable 
phenomena since it is largely 
controlled by the wind field.  So which 
will be the area mostly affected by 
ash is something that we will likely 
know some time before because, 
based on weather forecasts, we will 
be able to forecast also the dispersal 
direction of ash (Fig.17).  So 
somehow a few days before we will 
be able determine, with some level of 
confidence, which will be the sectors of the volcano more affected by ash fallout.  
This is something we do every day at Mount Etna that as you know is much more 
active than Vesuvius but fortunately produces much smaller explosive eruptions. 
This is a service that is very useful not only for the local territory authorities but 
also for the civil aviation authorities in order to optimize the management of 
airports and air traffic. I want to show you now also a few modeling outcomes 
related to the second dangerous phenomenon we are considering in the hazard 
mapping - i.e. the column collapse 
phase of the eruption (Fig.18).  In 
this case the column weight will 
become higher than the weight of 
the surrounding atmosphere.  So 
the column will be no longer able to 
reach the higher layers of the 
atmosphere and it collapses to the 
ground forming pyroclastic density 
currents.  What I will show you now 
is the evolution in time of the flow 
Figure 11 
Figure 18 
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temperature along the volcano flanks.  This video refers to the South flank of 
Vesuvius and shows the real time in minutes and seconds.  In the video the flow 
is speed up of about 15 times with respect to the real time evolution. The sea is 
located at about 7 kilometer away from the Gran Cono and the colors indicate the 
temperature of the flow.  Basically you have the ejection of the mixture from the 
crater at high temperature, pressure and velocity but as I said the column density 
remains greater than the density of the surrounding atmosphere.  As a 
consequence most part of the ejected mixture collapses to the ground and forms 
the pyroclastic density current or pyroclastic flow  which, as you all know, is 
probably the most dangerous and lethal phenomenon occurring during an 
explosive eruption. I want also to highlight that this process is extremely fast.  So, 
in about 5 minutes, the density current will reach the sea meaning that there is no 
way to save people life leaving the area just before the event.  This means that all 
these people need to be evacuated well in advance of the eruption start in order 
to save their life.  
 
What I have showed you is a 
simulation that we carried out a few 
years ago.  Recently we have 
further developed this kind of 
modeling so that we are now able 
to carry out fully 3-dimensional 
transient simulations (Fig.19).  This 
is for instance the evolution in time 
of a sub-Plinian eruption of 
Vesuvius as simulated in 3D.  The 
video shows the evolution of two 
temperature isocontours. You can appreciate either the complexity of the flow 
dynamics but also have an indication about the areas that could be more likely 
affected by these phenomena.  The flows largely follow the valleys and propagate 
strongly controlled by topography. We also found that this kind of videos are very 
effective to communicate to people which are the kind of phenomena we expect in 
case of reactivation of the volcano. 
 
Figure 19 
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This is the final Emergency Plan  
map recently produced by the 
Department of Civil Protection 
(Fig.20).  Domenico Mangione will 
comment more on this and will 
explain in more detail how the 
emergency and evacuation plans 
were designed.  I want just to 
remind you that about 750,000 
people live in the Red Zone and 
need to be evacuated before the 
eruption.  The Yellow Zone - actually just part of it - will also be evacuated but 
only after the beginning of the eruption when more accurate forecasts about the 
areas affected will be available. 
We are also developing studies to better define a Blue Zone which will be likely 
affected by the impact of lahars and debris flows. 
 
The next slide I want to show you 
is about what I called the 
“volcano challenge” (Fig 21).  It’s 
quite clear that the way in which 
we will interpret the unrest phase 
of the eruption is the key point 
we have to face. The history of 
volcanology tells us that multiple 
outcomes are possible.  There 
are crises that were very well 
understood and managed.  They 
were a success.  Some of them 
are listed here e.g. Izu-Oshima, Pinatubo, Rabaul, Merapi.  I think they all were 
very successful stories.  Indonesian colleagues later on will tell us more about the 
Merapi 2010 event.  But, unfortunately, there are also cases of false-alarm, like 
the crisis of La Soufriere of Guadeloupe in 1976, when about 70,000 people were 
evacuated but the eruption didn’t occur, and failed alarm, like the Nevado del Ruiz 
event in 1985, when about 25000 people were killed by a deadly lahar.  Certainly 
Figure 21 
Figure 20 
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we will have precursory signs before the event. So the challenge will be to correctly 
interpret them in order to take useful and timely mitigation actions. At Vesuvius 
we have four alarm levels and again this will be covered by Dr. Mangione later on. 
 
To finish a few concluding 
remarks (Fig.22).  In Italy we 
have a quite well-structured 
cooperation between the 
scientific community and civil 
protection authorities, and also 
with regional authorities, in order 
to mitigate, identify and mitigate 
natural hazards, the volcanic 
hazard in this case.  A major 
scientific progress has been made 
in the last few decades and this 
allowed us to produce first quantitative hazard assessments. This is I think is a 
quite remarkable achievement.  We can estimate the probability that some hazard 
will occur in a specific place and at a specific time.  Of course key challenges remain 
such as the quantification and the reduction of the uncertainty and how to 
communicate the uncertainty, that’s another important point.  I think more 
research and monitoring activities are needed. The final message, which is 
probably the most important, is that we are dealing with a very complex system 
and we cannot think to solve this extremely difficult problem working by ourselves.  
Vice versa we need to strongly cooperate.  I think the success really requires a 
close cooperation between scientists, 
civil protection authorities at all levels, 
national, regional and local, the media 
has also a very important role and the 
population at risk. I think this is 
something really mandatory in order to 
be successful in this goal.   
 
I want to thank you very much for your 
attention today. I also want to invite you 
Figure 22 
Figure 23 
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all at the next "Cities on Volcanoes" conference (COV10) that we will host in Italy 
next September in Naples, just very close to Mount Vesuvius and Campi Flegrei 
caldera (Fig. 23). You are all welcome. Thank you very much again for your 
attention. Arigatou Gozaimasu! 
 
 
 
MC 
Thank you very much Dr. Neri.  We have overrun the time but maybe we can 
accept one question from the floor.  Any questions?  Maybe we can take up 
questions later during the panel discussion.  So we would like to move on to the 
next presentation.  Thank you very much, Dr. Neri.  Next, we would like to invite 
the next speaker from Indonesia, Dr. Subandriyo, Center for Volcanology and 
Geological Hazard Mitigation, who will be speaking about the ‘2010 Merapi Eruption 
and Disaster Risk Reduction Strategy for Future Eruption.’  Dr. Subandriyo, the 
floor is yours.  
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The 2010 Merapi Eruption and 
disaster risk reduction strategy for future eruption 
 
Subandriyo 
(Center for Volcanology and Geological Hazard Mitigation, Indonesia) 
Good morning, Ohayou Gozaimasu and 
Selamat pagi.  Ladies and gentlemen, 
first I would like to say thanks so much 
for Mount Fuji Research Institute and 
Prefectural Government Yamanashi for 
inviting me and it is the honor for me that 
I can attend and talk to this symposium 
and to talk about hazard mitigation and 
sharing my experience in Merapi volcano 
especially in the 2010 eruption.  The title 
of my presentation is ‘The 2010 Merapi 
Eruption and disaster risk reduction 
strategy for the future eruption.’  The 
outline of my presentation is introduction, 
the precursory data and early warning 
and third is empowering function of 
hazard map as tool for controlling 
vulnerability and the last one is the 
remarks (Fig.1?. 
 
Indonesia has 127 volcanoes spread out 
from the Sumatra to Maluku and North  
Sulawesi and Merapi located in central 
Java and the portal of the Yogyakarta 
special province and central Java (Fig.2).  
This is general characteristics of Merapi 
volcano (Fig.3) - the lava this is an andesitic volcano with silica contents starting 
from 52 to 56% and repose time is 1 to 7 years and the type of eruption normally 
Figure 1 
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the lava dome and then 
collapse generated the 
pyroclastic flow but 
sometimes the eruption 
becomes explosive one.  This 
example has happened in 
1872 and 2010.  This is the 
historical eruption of Merapi in 
statistics.  The magnitude of 
eruption represented in VEI 
index is usually at VEI 2 but 
sometime the magnitude VEI 
is 3 even 4 and there is repose 
time of this eruption started 
between 1 to 7 years, the 
average rate is about 4 years. 
 
The eruption of Mount Merapi 
in 2010 was this tremendous 
eruption since 1872 (Fig.4).  
We classified type D eruption 
of Hartman classification.  
There is type A, type B, type C 
and type D.  This depends on 
the quality of the gas content.  
The scale of eruption is VEI 4 
where the high gas content is 
an important factor of this 
explosive eruption.  The 
morphology of the summit has 
already changed completely at 
the last eruption. And in order 
to reduce the disaster risk 
especially in southern sector 
of Merapi the government 
Figure 2 
Figure 3 
Figure 4 
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needs to change the spatial planning around Merapi which have to be based on 
the disaster mitigation as mandated by the Act of the regulation #24/2007 related 
with Disaster Countermeasures using the 2010 Merapi map as a guideline. 
 
I tried to make timeline 
preparedness measures in 
line with these increasing of 
volcanic activities (Fig.5).  
We start from 2008 and that 
year the Merapi was still in 
calm activity.  What we do in 
that year after the 2006 
eruption the crater opened 
to the south.  Before that 
the crater opened to the 
southwest so the eruption 
during more than 100 years 
is always to the west and southwest.  So after the 2006 eruption this is very 
dangerous for southern part of Merapi.  The people think in the southern plane 
mostly don’t believe in the scientific information and we try to make collaboration 
among stakeholders, local government and NGOs for disaster risk reduction so-
called “Merapi forum.”  This is something like risk reduction disaster forum.  We 
tried following up on the contingency plans for the local government based on the 
worst scenario.  At that time, I proposed how to deal with Merapi big eruption.  We 
take the example of the eruption that occurred in 1961 as an illustration and we 
projected to certain area.  My assessment is the pyroclastic flow will travel up to 
12 kilometers to the south.
 
In 2009, the activity - the seismic activity repeated felt swarm volcanic.  As we 
know the Merapi is classified as poor volcanic earthquake at the time we felt swarm 
volcanic.  This is important and surface deformation showed small inflation.  The 
situation is related with vulnerable and preparedness.  Densely populated living in 
the prone area with low awareness of risk disaster especially the certain part 
people.  We make coordination intensively among the stakeholders in the Forum 
Merapi and we also conducting disaster management training for village heads 
Figure 5 
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from all villages in the prone area in the last 2009 and also we make exercise and 
simulation of the early warning system to the local people living in the prone area. 
 
In 2010, the seismic activity and deformation activity increased sharply and the 
Alert level II declared on September 20.  At the time the BNPB the National 
Disaster Mitigation Countermeasures has recently have been formed and the 
problem is the distribution of the authority between central and the local 
government at that time is not clear.  This is the cause of the some friction between 
the central government and local government and what we do at that year, we 
conducted dissemination of information to the people living in the prone area and 
also the local governments make some preparing for evacuation.  On October 20, 
the Alert level III declared.  Some communities living in the prone area were not 
willing to be evacuated at that time and evacuation of priority for elderly and 
children and disabled.  Then some of the temporary location for evacuation still in 
danger area at that time.  Local government provide the temporary for evacuation 
and BNPB at that time because the eruption will be big BNPB took over the 
responsibility of disaster management crisis of Merapi eruption and all 
stakeholders work under the command of the BNPB and first pyroclastic flow 
happened on October 26 at 5 p.m. and occurred repeatedly. 
 
On the Alert level IV, some group of people in very dangerous area refused to be 
evacuated.  Several temporary evacuation sites were moved to the safer location 
from [Unclear] pyroclastic flow range.  People living within radius of 15 kilometers 
from summit which includes four regions - Sleman certain part and Klaten the 
eastern part, Boyolali in the northern part and Magelang regencies in the western 
part must be evacuated and last when the volcanic activity tend to decrease some 
minor explosion still happen.  We conducted the loss assessment of Merapi disaster 
eruption and mapping of the impact of eruption to revise the Merapi hazard map 
and preparing temporary resettlement for refugees who lost their home and 
proposing the rehabilitation and reconstruction plan based on the risk reduction 
for future eruption. 
 
This is the precursory data (Fig.6).  At that time, we had four short period sensors 
telemetred to our office in Jakarta and one station broadband and five Gualp 
broadband and also provide RSAM, Real-Time Seismic Amplitude Measurement 
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and on the deformation monitoring 
mainly we have the EDM line measured 
regularly from observatory posts we 
have five observatory posts around 
Merapi. So the tiltmeter at the time is not 
working well and gas and temperature 
we make temporary sampling to the 
summit.  
 
This is the signs of unrest activity as we 
mentioned before since late 2009 
[Unclear] inflation and increasing 
temperature and carbon dioxide 
emissions. 
This is volcano-tectonic swarm 
happened repeatedly in October 31 and 
then again in December 9, June and 
September (Fig.7).  Alert level rise from 
Alert level I normal state to second one 
on September 20 and this is my 
deformation data measured by EDM 
(Fig.8).  You can see from this picture 
from September to last October it’s 
about 3 meters inflation for 52 days.  So, 
this is very clear and the inflation near 
the eruption.  The rate is about 53 
centimeter per day and this is just to 
show you that the cumulative energy.  
This is indication that the eruption will be 
explosive one (Fig.9).  This is the 
asymptotic curve like it happened in 
smaller scale in 1997.  This is a similar pattern.  This is explosive one but smaller.  
From the normal eruption usually the seismic increase at the initial here, then little 
bit generally increase happened in 2006 and 2001 eruption.  
Figure 6 
Figure 7 
Figure 8 
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This is the gas data (Fig10.).  You can see 
from this picture, it’s not so clear.  The gas 
contents actually have increased since 
June I think but at the time we still suspect 
that it’s contaminated by temperature air 
atmospheric carbon dioxide gas.  It’s more 
than 10% and also the clouded acid 
content is also increased.  This is indicative 
that the gases come from the new magma 
and because at that time I did not 
understand what happened with Merapi so 
1 week before eruption we take sample at 
the summit and show the carbon dioxide 
gas content varied between 30% to 60%.  
So this has become the factor to rise up 
alert level from level II to level III and we 
guessed that the eruption will be explosive 
one because the gas content is very high. 
 
This is the situation, after that on October 
25, we decided to rise up alert level from 
level III to level IV, the final level (Fig.11).  
This means the people living in dangerous 
areas should be evacuated totally and the 
first eruption happened one day after on 
October 26 at 5 p.m.   
This is the seismic record and you know 
because some people refused to be 
evacuated you know Mbah Maridjan  that is 
very popular local leader refused to be 
evacuated and with the 35 people killed at 
Kinahrejo village, 7 kilometer from summit. 
(Fig.12) And this is the picture - the 
condition before eruption and after the first 
eruption (Fig.13).   
Figure 10 
Figure 9 
Figure 11 
Figure 12 
45 
The eruption increased.  The eruption was 
more explosive and November 3rd the series 
of pyroclastic flow began and the safe zone 
out of 15 kilometers reduced from the 
summit, we changed the decision at the 
first just 10 kilometers and pyroclastic flow 
travelled down up to 9 kilometers and this 
is from the real seismic amplitude 
measurement (Fig .14)(Fig.15)(Fig.16).  
 
This has increased and showed the dome 
growth and the peak of eruption happened 
on November 5 (Fig.17).  The dome 
collapsed and then decreased.  This is the 
from OMI data the sulfur dioxide is in the 
atmospheric and November 5 dome 
collapsed generating pyroclastic flow up to 
15 kilometers.  
 
This is another data.  We get satellite 
picture from Pallister.  At that time there is 
dome growth up to 1.5 million cubic meter 
in 12 hours so the rate of the magma is 
about 35 cubic meter per second.  That’s a 
very fast and then in November 6 (Fig.18), 
the tremor continues to happen upper scale 
and the sulfur dioxide which picked up to 
300 kilotons and November 13, the 
eruption decreased intensively and changed 
in the safe zone radius (Fig.19).  
This is the picture (Fig.20).  This is the mine 
of pyroclastic flow in the Kali G and this is 
the Kali Kuning river and this is the Merapi 
Golf Course. 
Figure 13 
Figure 14 
Figure 15 
Figure 16 
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This is the loss due to the Merapi eruption in 2010 (Fig.21).  There are almost 400 
people killed by the pyroclastic flow. 
 
We continue the next point about the empowering of function of hazard map as a 
tool for controlling vulnerability.  The basic concept of the Merapi hazard map is in 
mandate of Act for disaster risk reduction (Fig.22).  This is to act in our country 
related with Disaster Countermeasure and spatial planning and the article said that 
Figure 17 Figure 18 
Figure 19 Figure 20 
Figure 21 Figure 22 
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in the implementation of disaster measures 
the government is authorized to determine 
the disaster hazard zone as the prohibited 
for human settlement.  So we have hazard 
zone map and spatial land use planning and 
then the final goal is for disaster risk 
reduction.  This is the Merapi hazard map 
(Fig.23).  We divide in three categories.  
The first is the hazard zone III and the 
distribution by the pyroclastic flow and the second is the hazard zone II.  This is 
like just buffer area and that one is hazard zone I as distribution by Lahars.  This 
orange color area is affected area by the 2010 eruption. 
 
I will show you the relation between Merapi 
hazard map with the early warning. Normal 
situation is level I.  The people can do daily 
activities on all prone areas.  On the level II 
on WASPADA just on the hazard zone III 
the people should be increasing the 
alertness and preparedness.  When the 
alert level in SIAGA or level III in the hazard 
zone 1 increasing alertness and 
preparedness and in hazard zone II preparing to evacuation and the hazard zone 
III susceptible groups like the elderly, children, disabled should be evacuated.  
When the alert level IV in the hazard zone I as written by Lahars just preparing to 
evacuation and the hazard zone II 
susceptible group should be evacuated and 
in the hazard zone III totally should be 
evacuated (Fig.24). 
 
I will show you related with this public 
perception and our technical 
recommendation (Fig.25).  The user 
perception with our recommendation 
related with hazard map.  The society said 
Figure 23 
Figure 24 
Figure 25 
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that the developing new building in hazard zone is not prohibited.  This is the 
perception of society and this problem also the certificate of the lands cannot be 
used as bank warranty.  This is problem for the people.  The government will not 
provide public infrastructure as electricity line and road something like that and 
relocation of the residents will be applied in all area of hazard zone III and the 
government will – this is the problem for the society.  The government will take 
over land ownership rights but in fact no.  From the government side, the 
emergence of – this caused the social friction among the government and the 
society due to the rejection of the hazard map and related with the human rights 
issue the recommendation is suspected to violate the right of living and the cost 
of the relocation could exceed the ability of the government budget.  So the 
perception of the scientists who provide recommendation is different with the 
perception of the stakeholder and society who live around the prone area. 
 
I will show you the simple model just to 
make sure [Unclear] this certain part is very 
dangerous for the next eruption (Fig.26).  
This is the pyroclastic flow model with 
assumption 12 million cubic meter will 
collapse.  This travel to this valley [Unclear] 
and strike the [Unclear] hill and some part 
of the pyroclastic flow jumped on to this 
area and this is the resettlement that 
reluctant to be evacuated to be relocated 
here and with amount of 12 million cubic 
meter the pyroclastic will travel distance up 
to about 7 to 8 kilometer from the summit 
and I will come back with the real video.  I 
am sorry this will take quite a long time.  
This is the pyroclastic flow.  This pyroclastic 
has struck the [Unclear] hill and jumps to 
this area and this is the main flow.  This is 
proper little bit our model (Fig.27).  Sorry I 
should stop because it will take long time.  
 
Figure 26 
Figure 27 
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This is I plot again in the map (Fig.28).  
This area is very dangerous.  This is the recommendation location from the 
permanent resettlement – the green one (Fig.29).  We success to relocated 2008 
families but still about 500 families reluctant to be relocated (Fig.30).  This has 
been - refused to be relocated.  This is the president regulation to strengthening 
of the hazard map and formalizing and comprehensive considering volcano 
resources and linked to all stakeholder based on the Merapi hazard 
map(Fig.31).This is the role and the function (Fig.32).  You can write later and the 
Figure 28 Figure 29 
Figure 30 Figure 31 
Figure 32 Figure 33 
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goal - this mandate from the regulation and the policies has two aspects (Fig.33).  
That’s environment conservation and disaster mitigation consideration.  This is 
strategy to reach the goal. 
This is strategic issues and this concept of spatial region (Fig.34).  I point out here 
there is no settlement in the affected area by the 2010 pyroclastic flow.  This is 
the delineation and this is spatial structure plan provided something like road for 
evacuation and electricity and so on and this is in the guideline for evacuation and 
Figure 34 Figure 35 
Figure 36 Figure 37 
Figure 38 Figure 39 
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land use spatial map where is the protected area and where is the cultivation area.  
This is the complete map represented on president regulation related on the Merapi 
NationalPark(Fig.35)(Fig.36)(Fig.37)(Fig.38)(Fig.39)(Fig.40)(Fig.41)(Fig.42)(Fig.
43)(Fig.44). 
 
My conclusion (Fig.45) is Merapi hazard zone map could be used as a guidance for 
spatial land use planning on the prone area to support for implementation concept 
of ‘Living in Harmony with the Volcano.’ The president regulation #70/2014 
Figure 40 Figure 41 
Figure 42 Figure 43 
Figure 44 Figure 45 
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related with on Strategic Zone for Merapi National Park could be used legally by 
local government to design spatial or land use planning in detail with purpose to 
control the vulnerability of Merapi prone area and the final is the success of Merapi 
disaster mitigation effort is in the nexus 
depend on short term prediction based on 
the monitoring data, evacuation 
management during the volcanic crisis and 
controlling the vulnerability on prone area 
through spatial planning based on long-
term assessment that are represented by 
the Merapi hazard map.  Thank you.  
Arigatou Gozaimasu. 
 
MC 
Thank you very much, Dr. Subandriyo.  In the interest, may be we can use panel 
discussion time to ask questions to Dr. Subandriyo.  Thank you very much.  Now 
moving on, we would like to ask Dr. Gill Jolly from New Zealand GNS Science to 
speak to the topic of ‘Trying not to get lost in translation: How do we bridge the 
language gap between scientists and decision makers in New Zealand.”  Dr. Jolly, 
the floor is yours.  
 
??????????????????????????????????
?????????????????????????????????????
53 
?? ???????????????????????????????????
?????????????????????????????????
?
??????????????????????? ???????
 
???????????? ????? ????? ???????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
?????????????? 
? ??????????????????????????????????????????
???????????????????????????????????????????
??????????2500???????????????????????????????
?????? 
? ??????????????????????????????????????????
?????????????????? 100???????????????????????
??????????? 50???????????????????????????????
????????????????????? 
? ??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
??????? 
? ??????????????????????????????????????????
???????????????????????????????????????????
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
????????????????????????? 
? ??????????????????????????????????????????
?????????????????????50?? 5?????????????????500
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
??????????????????????????????????
?????????????????????????????????????
54 
???????????????????????????????????????????
???????????????????????????????????????????
????????? 
????????240 ????????????????????????????????
?????????????????????????????????1??????????
??????????????????????????????????? 20???????
???????????????????????????????????????????
???????????????????????????????????????????? 
?????????????? GDP?? 15??????????????????????
???????????????????????????????????????????
??????????GDP ????????????????????????? 15????
??????? 
??????????????????????????????????????????
???????????????????????????????????????????
?????????????????????????????????????????? 1
???????????????????????????????????????????
????????????????????????????????????????????
?????????????????????????? 
??? 1 ??????????????????????????????????????
???????????????????????????????????????????
????????????????????????????????????????????
???????????????????????????????????????????
?????????????????????????????????? 
??????????????????????????????????????????
???????????????????????????????????????????
????????????????????????35??????????????????
????????????????????????????? 70?? 80?????????
???????????????????????????????????????????
???????????????????? 
??????????????????????????????????????????
????????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
????????????????????????????????????? 
???????????????????????????????????????????
??????????????????????????????????
?????????????????????????????????????
55 
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????? 
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????? 
?????? GNS ?????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
?????????????????????????? 
??????????????????????????????????????????
????????????????? 2011?????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
?????????????????????????? 
??????????????????????????????????????????
????????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
??????????????? 
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
????????????????????????????????????????????
???????????????????????????????????????????
????????????????????????????????????????????
???????????????????????????????????????????
??????????????????????????????????
?????????????????????????????????????
56 
???????????????????????????????????????????
??????????????????????????? 
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
??????????????????????????????????????????? 
?????????????????????? 2001??????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
??????? 
GNS????????????????????????????????????????
??????????145??????????????? 15???????????????
???????????????????????????????????????????
?????????????????????????MOU ???????????????
??????? 
??????????????????????????????????????????
????????????????????????????????????????????
???????????????????????????????????????????
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????24?????????????? 
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
??????????????????????????????????????? 
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????? 
??????????????????????????????????
?????????????????????????????????????
57 
??????????????????????????????????????????
????????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
??????????????????? 
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
?????????? 
?????????????2012?? 2????????????????????????
???????????????????????????????????????????
????????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
??????????? 
??????????????????????????????????????????
???????????????????????????????????????????
??????????????????????????????????2007???????
???????????????????????????????????????????
???????? 
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
?????????????????? 
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????? 
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
??????????????????????????????????
?????????????????????????????????????
58 
????????????????????????? 
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????? 
??????????????????????????????????????????
1 ??????????????????????????????????????????
????????????????????? 10-3????????????????????
????????????????????????????? 
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????? 
??????????????????????????????????????????
???????????????????????????????????????????
????????????????????? 
???????????????????????????????????????????
?? 3 ????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
??????????? 
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
??????????? 
??????????????????????????????????????????
???????????????????????????????????????????
?????????? 
?????????????????????????????????????? 5 ???
??????????????????????????????????
?????????????????????????????????????
59 
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
?????????????????? 
?? 6 ????????????????????? 8 ?????????1990 ?????
2000?????????????????????????????????????????
????????????????????????????????????????????
???????????????????????????????????????????
???? 
???????? 1995 ?????????????? 100 ???????????????
? 400??????????????????????????????????100????
?????????????????? 95????????????? 15?????????
??????????????????????????????????????? 
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
?????????? 
??????????????????????????????????????????
???????????????????????????2003??????????????
????????????????????????????????????????????
????????????????????????????????? 
?????????????? 2?3 ?????????97 ???????????????
???????????????????????????????????????????
???????????????????????????????????????????
???? 
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
??? 
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
??????????????????????????????????
?????????????????????????????????????
60 
???????????????????????????????????????????
?????????????????????????????????????? 
??????????????????????????????????????????
??????????????????????????????????????????
???????????????????????????????????????????
??? 
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????? 
??????????????????????????????????????????
???????????????????????????????????????????
?????????????????????????????????6????? 12???
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????? 
??????????????????????????????????????????
??????????????????????????????????????? 
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????? 
??????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
??????????????????? 
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
???????????????????? 
????????????????? 
?
???????????????????????????????????????????
??????????????????????????????????
?????????????????????????????????????
61 
??????????????????? 
????????????????????????????????????????????
???????????????????????????????????????????
???????????????????????????????????????????
????????????????????? 
???????????????????????????????? 3 ?????????
???????????????????????????????????????????
???????????????????????????????????????????
????????????????????????????? 
??????????????????????????????????????????
??????????? 
????? ?????????????????????????????????????????
???????????????????????????????????????????
???????????????? 
Kaikoura ?????????????????????????????????????
???????????????????????????????????????????
?????????????????????????IPCC????????????????
???????????????????????????????????????? 
????????????????????????????????????? 5%?????
?????????????????????????? 95????????????????
?????????????????????????????????? 5????????
????????????????????????????????????????????
???????????????????? 
??????????????????????????????????????????
??????????????????????????????? 
??????????????????Gill Jolly?????????????????? 
? ????????????????????? 1? 10??????????????????
???????????????????????????????????????????
?????????????????????????????????? 1? 10??????
??????????????????????? 
 
? ???? ? 
 
????????????????????????????????????????????
??????????????????????????????????? 1 ???????
??????????????????????????????????
?????????????????????????????????????
62 
????????????????????????????????????????????
????? Ade Anggraini????? 
?????????????????????????????????? 
Trying not to get lost in translation: 
how do we bridge the language gap between scientists and decision-makers in New Zealand? 
63 
 
Trying not to get lost in translation: 
how do we bridge the language gap between scientists? 
and decision-makers in New Zealand? 
 
Gill Jolly (GNS Science, New Zealand) 
Tena koutou tena koutou tena koutou 
katoa.  That’s a Maori greeting - a 
respectful greeting to say hello and 
thank you very much for inviting. 
Thank you for the opportunity here to 
speak to you about the way that we 
deal with volcanic disaster mitigation in 
New Zealand.  I’m also going to put in a few slides at the end about some of 
experience that I had in Montserrat in the West Indies which are also relevant to 
this topic. 
 
So where are all volcanoes in New 
Zealand(Fig.1)?  They’re 
distributed mostly through North 
Island New Zealand, many of them 
are through the center of North 
Island.  We have Taranaki here to 
the west.  This is a picture of 
Taranaki.  I think Taranaki is like 
the little brother to Fuji-san. It’s 
two and a half thousand meters 
high but looks very much like 
Mount Fuji. 
I am also going to mention Auckland up here.  This is a picture of one of the 
volcanoes in Auckland.  Auckland city which has a population of about a million 
people sits on a volcanic field so there are over 50 volcanoes within the city limits 
and we do not know where the next volcano will erupt. 
 
Figure 1 
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So how do we define the problem for 
stakeholders and we do this by defining 
what the impact is likely to be and we 
use the risk assessment framework for 
that like Dr. Neri talked about earlier and 
we look at the financial risk to 
stakeholders, the economic impacts, the 
environmental impacts and the life 
safety risk and I think this is important 
because it provides visibility of the 
hazard and the risk for the decision makers(Fig.2).  It helps to start the 
conversation between the science and the decision makers and raises the 
awareness of what the impacts of future eruptions would be and then together the 
scientists and the decision makers can work together to provide solutions and build 
resilience for the communities.  So it helps start to define the translation of the 
science to what it means for the communities around the volcanoes. 
 
I have a couple of examples 
of how we have done this in 
terms of assessing the risk 
around our volcanic 
areas(Fig.3).  So the 
volcanic field in Auckland 
we know that it has a 
likelihood of about 5% 
eruption probability in the 
next 50 years which is quite 
high.  The last eruption was 
around 500 years ago.  As I 
said, we don’t know where 
the next eruption will occur and so what we’ve done is we’ve used a scenario from 
National Civil Defense exercise where all agencies around the country played in 
the scenario to try and develop their contingency plans for future eruption in 
Auckland.  We chose a scenario here in the south of the city.  This is the main city 
center but the whole city is across this whole area and this is a Photoshopped 
Figure 2 
Figure 3 
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image of what the eruption would look like if it were to happen in that area.  So 
using risk calculations, we estimate that there will be around 24 billion dollars - 
New Zealand dollars in terms of direct losses to buildings and infrastructure.  We 
expect that to be almost a year or over a year outage of some of the water and 
infrastructure facilities.  We estimate that around 200,000 people will be displaced 
by the eruption.  Even though the eruption is likely to be small, the types of 
eruption that Auckland are relatively small but because it’s within a city zone the 
impacts are great.  Overall, we expect the impact on the New Zealand growth 
domestic product to be around 15%.  Equally some of the regions around Auckland 
they will see an increase in the GDP as businesses and people move away from 
the city center to the regions. 
 
For some of the volcanoes in the 
central area of New Zealand 
including Taranaki here and the 
central zone volcanoes where 
the probability of an eruption is 
greater but the eruptions are 
likely to be relatively 
small(Fig.4).  So another impact 
is that the population centers in 
central New Zealand are quite 
small so small towns of a few 
tens of thousands of people.  
However, there is a major impact in terms of the primary industry of New Zealand. 
So many of these areas host dairy farms, forestry which has a major impact on 
the economic output of the country as a whole.  So even a small amount of ash 1 
millimeter will likely reduce road and air travel, it will disrupt water and electricity 
supplies.  Greater amount of ash will have more impact on the primary production 
- the dairy and forestry and sheep and so on.  Over on the eastern side of New 
Zealand as well as the major part of the wine industry so there will be a major 
impact on the wine industry also. 
 
One of the big uncertainties for us is what will happen for our caldera eruption or 
even just a period of unrest at caldera(Fig.5).  This is Taupo volcano in central 
Figure 4 
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North Island.  This is the caldera.  
It’s about 35 kilometers across the 
main caldera and the last eruption 
had an impact whereby the 
pyroclastic flows went about 70 to 
80 kilometers away in all
directions from the lake, from the 
caldera.  Equally some of the ash 
fall went over much part of the – 
large parts of central North Island.  
Not only that but even if caldera 
doesn’t erupt then the unrest period is also likely to have a huge impact.  New 
Zealand relies a lot on tourism for its economy and as soon as we start to see 
earthquakes or ground deformations or signs that a volcano might be starting a 
period of unrest then that’s likely to have major impact on the tourism and the 
importing of people into New Zealand to do tourist activities.  So that in itself would 
have a major impact on the economy 
 
So how do we deal with this as a country?  
The science system uses outcome based 
framework for our research and for 
response planning?Fig.6? .  So we’re 
guided by and we also help to guide 
government policy.  So we have National 
Civil Defense and Emergency 
Management policy that’s currently in 
revision to a National Disaster Resilience 
Strategy and this is based on the Sendai 
framework.  So it’s got a focus on disaster risk reduction rather than purely a 
response and recovery.  We also are guided by and work with various other 
legislations such as Resource Management Act which is around land use planning, 
the building code and interesting point here is the building code really at the 
moment only deals with earthquake building resilience so it deals with large 
earthquakes and how to build for that.  There are no provisions within the building 
code currently for volcanic resilience nor tsunami resilience and that’s a gap that 
Figure 5 
Figure 6 
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needs to be filled.  GNS Science is the organization that I work for is named in the 
National Civil Defense Plan and we provide advice to the agencies across 
government on the geological hazards.  So that’s volcanoes, the earthquakes, 
tsunami and landslide.  We also mandated to lead the science response so we 
coordinate the activities at the university and other science agencies to provide 
that advice so we are seen as the conduit [ph] for the advice to government. 
 
Just a brief slide about the New Zealand Civil Defense framework.  So there is a 
National Ministry of Civil Defense and Emergency Management and this is primarily 
responsible for setting policy.  It also however is the lead agency if there is a 
national disaster so for example the Christchurch earthquake that we had in 2011 
that was a national scale disaster and the ministry took responsibility for leading 
the response to that.  Otherwise it has a supporting role for the region or the local 
civil defense agencies.  So regional civil defense for example the Auckland region 
would be the lead agency if there was a say a moderate volcanic eruption and it 
supports local civil defense as well.  However, Auckland eruption will likely become 
a national response relatively quickly because of the major impacts on the national 
economy. 
For the local civil defense so Taupo district for example so these civil defense 
agencies would be the lead agency for small eruptions so I’d say a small eruption 
of Tongariro which sits within the Taupo district would be led by the local civil 
defense agency with support from the region and from the ministry as required.  
As a science agency, we are required to provide input to the civil defense at all 
levels.  Our main responsibility is 
to the national level but we also 
provide information to the local 
and regional levels as well.  So in 
terms of our role in the value 
chain towards disaster risk 
reduction and resilience we have 
an underpinning network data 
gathering real-time delivery of 
information called GeoNet with 
stations around the country and I 
will just talk about that in a Figure 7 
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minute and then our science in the center is around understanding the geological 
framework of the country where the plate tectonics occurs, where the earthquakes 
occur and how frequently do they occur, how big the volcanoes are when they 
erupt?Fig.7?.  So understanding the hazard and then translating that hazard into 
risks.  So within our science framework, we also assess risk and communicate risk.  
So on the left hand side here the societal impacts and risk communications and 
warnings and community resilience are all supported by our science as well and 
we are the custodians for the national hazard and risk models for all the geological 
perils. 
These lead into two main outcome areas.  Short-term forecasting, so as the 
volcano starts to go into unrest providing the information in a timely fashion and 
therefore informing disaster risk responses and then in terms of long-term 
forecasting land use planning like our colleagues from Indonesia talked about just 
now mitigating economic risk.  So our science provides information both in the 
long term and in the short term in terms of forecasting.  
 
So our GeoNet network is established in 
2001 with the Earthquake Commission 
which is a Government Earthquake 
Insurance Scheme as a cornerstone 
funder(Fig.8).  It has got over 600 
stations across the country for all the 
geological hazards.  We are also funded 
by other agencies such as Land 
Information New Zealand, the 
Department of Conservation, the 
MetService and the Ministry of Business 
Innovation and Employment.  Key 
stakeholders of the civil defense sector 
but we deliver for all New Zealanders so 
part of our mandate is to communicate 
directly to the public.  GeoNet is now 
considered to be nationally critical 
infrastructure. 
 
Figure 8 
 
Figure 9 
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Within GNS Science the organization that I work for we maintain that national 
capability for the long-term and short-term forecasting(Fig.9).  I have about 145 
staff with about 15 purely owned volcanoes but with several other people around 
the division who also work on volcanic science.  We have strong links to the 
university sector.  So we work very closely in collaboration with the universities.  
Our links to the civil defense are primarily governed by Memorandum of 
Understanding with the ministry but there are also regional advisory groups for 
particular groups of volcanoes for example the caldera volcanoes has an advisory 
group which is led by civil defense but we provide advice in through that, both on 
a long-term and a short-term basis.  We also have a strong link to the Wellington 
Volcanic Ash Advisory Center through an annual contract to provide advice on 
volcanic ash in the atmosphere for aviation.  We are currently not 24x7 but we 
have just recently got additional funding to move towards that over the next two 
years so we are likely to have additional capacity across all the geological hazards.  
 
So in terms of responsibility where does 
that sit(Fig.10)?  Who gives advice to 
whom and when.  So the value chain is 
around collecting the observed data 
through the GeoNet system, 
interpretation of those data, 
understanding the hazard and calculating 
the risk and I think the key point here 
which I will emphasize is that we need 
agreement before a crisis starts about 
the roles and responsibilities of science 
and the decision makers and the I think 
the key thing is the communication 
between science and those decision 
makers and it’s about building 
bridges(Fig.11), understanding each 
other’s position, where you both sit, 
what kind of information we can provide 
as science and what kind of information 
the decision makers need as the end 
Figure 10 
Figure 11 
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users.  I think the important thing is we 
don’t want to leave any gaps(Fig.12).  
We don’t want to have any 
misunderstandings related to not 
providing the right level of advice or not 
understanding what our stakeholders 
needs otherwise that’s when accidents 
happen. 
 
So we really need clarity around the 
communication between the scientists 
and the end users(Fig.13).  We don’t need 
any gaps.  Ideally we have no overlaps as 
well so you don’t have any conflicting 
decisions and understanding what the 
capabilities are.  So the scientists are 
better at science and the decision makers 
know how to make a good decisions and 
as I said earlier deciding that before a 
crisis and making sure there’s an enduring 
solution. 
 
So a couple of examples(Fig.14).  First of 
all, Tongariro and talking about two 
different responsibilities both to the 
public and to stakeholders and for our 
own staff and then I will just conclude 
with a few comments about my 
experiences in Montserrat.  So Tongariro 
is a volcano.  It erupted in 2012, a small 
eruption but nevertheless this is in a 
national park and has a major walking track, the Tongariro Alpine Crossing which 
is perhaps one of the key drawers for tourists to New Zealand.  So the crossing 
goes across here and goes right past where the eruption occurred.  This hut here 
is a hikers’ hut and it was severely damaged during the eruptions.  Fortunately, 
Figure 12 
Figure 13 
Figure 14 
71 
the first eruption happened 
in the middle of night in 
winter and so there was no 
one in the vicinity.  If it had 
been in the middle of 
summer, then we would 
have had a different story in 
terms of potential injuries 
and fatalities. 
 
So we have clear 
responsibilities(Fig.15).  
The risk management in the 
national park is the responsibility of the Department of Conservation and the 
volcano monitoring advice on the scientific perspective is the responsibility of GNS.  
We do have a very good and strong relationship between ourselves and 
Department of Conservation that’s been built over many years partly as a result 
of working together on a previous eruption in Mount Ruapehu and Lahar dam 
breakout that happened in 2007.  I think this map exemplifies the approach that 
we have towards that risk management and risk assessment so it is a hazard map 
but because we are working very closely with local Maori communities we see 
Tongariro as an ancestor and therefore sacred mountain and don’t see that their 
ancestor would provide a hazard. So we actually named the map an “eruption 
phenomena map” rather than hazard map.  It was done very much in collaboration 
with a large number of institutes.  So down here lots of logos - civil defense, 
regional councils, universities, ourselves 
and some simple instructions about what 
to do and what the volcanic hazards that 
people are likely to encounter. 
 
So we have the two 
responsibilities(Fig.16).  This is the 
Tongariro Alpine crossing track with a 
ballistic impact crater in the center.  So if 
somebody had been there at the time that 
Figure 15 
Figure 16 
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would have been extremely dangerous 
and to our own staff.  So in terms of 
quantification of risk to the public one of 
the key decisions that the Department of 
Conservation wanted to do is wanted to 
reopen the hiking tracks(Fig.17). They 
obviously didn’t want to do it at a time 
that was dangerous to the tourists but at 
the same time it had a severe impact on 
the local economy so they had to 
balance out the timing for reopening the 
national park to the public as opposed to 
public safety. 
 
So they made decisions on our 
understanding of the risks.  They made 
the choice of what they deemed to be 
the acceptable risk.  So it was their 
definition of acceptable risk based on 
our science.  In terms of volcano 
monitoring staff, one of my hardest tasks is to stop my volcanologist go and work 
on the volcano in a period of unrest and activity because that’s when the best 
quality data are collected but as a manager I have responsibility for the safety of 
my staff and so I need to make good decisions on when we can allow them to do 
that work(Fig.18).  So in this respect it’s our decision on what is acceptable risk 
and we use that using the risk 
assessment calculations and we 
essentially look at risk dose so if a 
scientist wants to work for an hour on a 
volcano how does that translate to the 
full risk if they were to do that various 
times through the year and then we set 
a level of acceptable risk of 10-3 which is 
equivalent to a health and safety at work 
level within the UK(Fig.19). 
Figure 17 
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We can then look at just comparing that 
to other risk that our 
individual people would be 
susceptible to during 
normal work.  So this is a 
graph looking at people’s 
ages along the bottom and 
the level of risk and the 
different graphs incur 
different source of 
accidents or different life 
safety risks and so we have 
set an acceptable threshold 
in here and so that we have 
got a level of risk that is equivalent to 
other accidents that people might 
encounter during their lifetimes(Fig.20).   
 
We also translate that into maps which 
we can then provide either to the public 
or to stakeholders(Fig.21).  So the vent 
[ph] here and various circles relating to 
different levels of risk and the decisions 
about when people can go into those 
areas for our [ph] staff safety perspective is our own.  Just down here – just a 
graph here I think that quite nicely illustrates that each of these bars is an 
individual expert’s assessment of what the hazard is, what’s the likelihood of an 
eruption within the next 3 months and you see there is a wide range and so what 
we do we use all of our experts to come up with what we think is the best level of 
hazard.  So it’s an expert elicitation process and we can include universities and 
other professors in that discussion so that everybody feels that their opinions are 
taken into account. 
 
Figure 20 
Figure 21 
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It’s not always that simple though and 
we might have a scenario where we start 
to see some small levels of 
activity(Fig.22).  The scientists feel that 
the level of risk hasn’t increased whereas 
the Department of Conservation may feel 
that they want to be a little bit cautious 
about allowing people into the national 
park.  So then it needs a dialogue based 
on the level of risk that we assess and 
how they feel their level of acceptable risk is.   
 
So in terms of responsibility clearly within the national park for Tongariro the 
Department of Conservation have the responsibility for risk management(Fig.23).  
So when people are allowed into certain areas and we have the responsibility for 
providing the information and the advice 
based on our risk assessment and I think 
the important thing is that we set a lot of 
these things up actually during the crisis 
but now they’re in place and they have 
been in place for the last 5 years and so 
if you start to see an increase in activity 
then there will be clarity in terms of who 
is saying what to whom. 
 
So there is very good communication 
between the agencies at that local level 
and there is a clear division of 
responsibility but there is a need for 
understanding on both sides and 
documentation(Fig.24).  I am just going 
to go briefly in the last 5 or 6 minutes to 
talk about another volcano – volcano 
that I worked on for 8 years in the late 
1990s and early 2000s.  So this is an 
Figure 22 
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aerial shot of Soufrière Hills volcano on Montserrat in the West Indies.  This was 
in the middle of the crisis taken from the space shuttle.  Here is the volcano and 
you can quite clearly see the pathways for volcanic deposits primarily pyroclastic 
flows but also mudflows. 
Montserrat started erupting in 1995 and it had about 100 years of precursory 
activity so the previous eruption was about 400 years earlier.  So it had a long 
period of repose and it took about a hundred years for it to get going.  The initially 
phreatic activity was in the middle of 1995 and over the following 15 years several 
periods of dome growth and you can see here that the dome growth was normally 
between 1 and 3 years long but it was punctuated by times where there was 
relative quiet repose.  I think one of the main points to put here is when the 
volcanic activity started most people were looking at other volcanoes.  For example, 
Mount Unzen to look at the likely duration of an eruption and the style of eruption.  
What we didn’t understand or didn’t realize is that it was going to have several 
phases of dome growth that were punctuated.  So there was a large uncertainty 
about both the duration of the eruption and also the style of the eruption.   
 
So just a couple of pictures to illustrate what was going on.  There was some dome 
growth very much like at Merapi and dome collapse also like at Merapi.  This was 
in 2003.  The maximum extent of the lava dome and over the space of a few hours 
a large part of it collapsed away producing pyroclastic flows that went out in 
multiple directions including over the sea and explosions.  The little bees here are 
ballistic bombs that were thrown 2-3 kilometers away from the vent area.  This 
was an eruption from 1997.  Some of the consequences - lot of ash fall around the 
island causing some places roof collapse and you can see vegetation collapse here, 
issues for roading and water supplies and mudflows whenever there was heavy 
rainfall. 
 
Now I could talk probably all day about Montserrat and the problems and some of 
the issues and the solutions that we came up with but I will just focus on one which 
is similar to what I was talking about for Tongariro and that’s how is the scientific 
advice provided and to whom.  So at the very start of the eruption the monitoring 
was done remotely from the Seismic Research Unit in Trinidad.  So the first people 
on the ground were from Trinidad and then they were joined at the request of the 
British government.  Montserrat is a British territory governed by local government.  
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So they were joined by the USGS and the British Geological Survey in the first 
weeks after the crisis started.  So you can see we have here two different 
attentions.  One set of scientists advising the local government and one set of 
scientists advising the British government.  So what led to was differing opinions 
on the eruption and the two opinions were really quite different.  So the local 
opinion downplayed the threat.  They worked through some of the previous 
eruptions in the Caribbean such as Guadalupe and thought the threat wasn’t 
particularly high.  The foreign advice however was a lot more conservative and 
was more concerned and quite early on in the crisis there was even consideration 
that the whole island should be evacuated.  So there we had the authorities getting 
two different sets of advice from two different sets of scientists and what should 
they do, how should they make the decisions. 
 
So the solutions that were brought about was the solution of formation of the 
Montserrat Volcano Observatory.  So there was no volcano observatory prior to 
the crisis and even though the different scientists were involved in the MVO there 
was just one official line to the government so one source of the advice.  So the 
chief scientist of the MVO provided the consensus or the majority of opinion and if 
there was a diversity of opinion the responsibility was on the chief scientist to 
explain that this was the most likely scenario but there was a difference of opinion 
between the scientists.  Occasionally experts were brought in to provide specialist 
advice and one of the key things throughout the crisis was formalization of their 
risk assessment process.  So you just saw some slides from Dr. Neri, an event tree 
looking at what’s the likelihood given a size of dome at a certain time what kind of 
eruptions are likely to happen and probabilities associated with those.  So that 
allowed the consensus view of scientists 
to be quantified into a risk assessment 
framework.  So every six months and 
now every 12 months since the volcano 
has been quiet for several years, a group 
of CNE scientists are invited to the MVO 
and they provide risk assessment like the 
one that I previously showed attaching 
probabilities to the various scenarios and 
then that outputs individual risk and Figure 25 
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societal risk.  So the government can then use those numbers to make decisions 
on examples such as long term planning for the island.  However, if the volcano 
were to suddenly start up in eruption again then the responsibility for the short-
term advice would clearly sit with the MVO. 
So in terms of learnings from New Zealand and from Montserrat a lot of similarities 
between the two volcanic eruptions that I talked about(Fig.25).  So building the 
relationships between the science and the decision makers is really very important 
prior to a response.  The clarity of roles and responsibilities is critical so that both 
and all sides can understand the boundaries and also understand what each other 
can do and what they need but we can always do better and its always important 
to debrief after an event so that we can make improvements. 
 
So some final thoughts(Fig.26).  So 
translating the science from science and 
understanding the complexities and the 
multidisciplinary approach that the 
scientists use to what the decision 
makers need in terms of relatively simple 
yes-no answer and I think the important 
thing that is required is that we need to 
work closely together to build those 
relationships during the quiet times.  It 
helps to have formal agreements including documentation so that you can 
understand and point to a piece of paper and say “This is what our role is and this 
is what the other person’s role is.”  Understanding each other’s pressures and 
drivers.  I think it’s important to put ourselves in each other’s shoes occasionally 
so that we can see what kind of issues and pressures that the different agencies 
have and providing a quantified risk and providing numbers with those 
uncertainties and comparative risk is really important to help understanding.  
Arigatou Gozaimasu. 
 
MC 
Thank you very much.  May be we can entertain a couple of questions from the 
audience.  Please raise your hand if you do have.  Microphone will come to you so 
please wait. 
Figure 26 
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Tomotaka Hara 
I am from Yamanashi prefecture.  My name is Hara.  I have one question.  You 
talked about risk assessment.  You annualize the risk and you have numbers for 
the risks and that will be used to explain to the decision makers as well as residents.  
In Japan, however, probabilistic approach or risk quantification is not so easily 
understood by general public.  So for example in the Japanese education system 
when you are the third grader of a middle school you learn probabilistic science 
but they actually have some trouble understanding that.  As early as year 15, for 
I did applied mathematics in the university I can understand why they have 
problems, but general pubic are having difficulty to understand the data.  So when 
you communicate risks to residents how do you do?  That’s my question. 
 
Gill Jolly 
That’s a very good question and you’re right.  Many people don’t understand 
probabilities.  Probably a good example that we’ve been using is not in volcanoes 
but it’s in the earthquakes.  When we’ve had a large earthquake like the recent 
Kaikoura earthquake we then communicate the aftershock forecast in terms of 
probabilities and we’ve had some specialists in Social Science help us to articulate 
how those probabilities are communicated.  So we’ve actually used the IPCC - the 
International Panel on Climate Change wording to translate the numbers, the 
probabilities into words.  So for example, I don’t exactly know the translation off 
the top of my head but say 5% probability of something happening in a year could 
translate to unlikely.  Ninety-five percent would be very likely.  So what we do 
when we are communicating those risks we say there is a 5% chance of something 
happening.  This is at very unlikely.  So we use that.  I think another good way of 
communicating is to use visual pictures so people can understand where are the 
high-risk areas or the low risk areas. 
 
MC 
Thank you so much, Dr. Jolly.  Thank you so much.  After this, we have a short 
break and the next presentation will start 10 after 1 – 1:10.  Please make sure 
that you will leave the translation devices on the table before you leave this hall 
and there is coffee service available outside the hall.  So please help yourself.  
Again, we will be starting the next session at 1:10.  Thank you. 
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(Lunch Break) 
 
MC(Hideki Ueda) 
It is now time so we would like to start the afternoon session and the emcee will 
now change.  Uyeda from NID will be serving as the emcee and we will move on 
with the presentations on volcanoes from around the world.  And we have Dr. Ade 
Anggraini from Indonesia, Gadjah Mada University here to talk about the role of 
university in volcanic disaster risk reduction. 
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The role of university in volcanic disaster risk reduction 
 
Ade Anggraini (Universitas Gadjah Mada, Indnesia) 
 
I am very pleased to be here to deliver 
short presentation about the work of 
Universitas Gadjah Mada in helping to 
reduce the disaster of volcano.  My 
presentation is actually based on the 
work of lot of people.  Unfortunately, 
they are not here at the moment.  I 
am Ade Anggraini.   
 
Just like in Japan, Indonesia also 
possesses lot of volcanoes (Fig.1).  
We have 127 volcanoes all over 
Indonesia from Sumatra to Banda 
Aceh and also in Maluku.  And some of 
our volcanoes are very active 
compared to the others.  And 
Indonesia is also very highest 
populated country.  We have more than 260 million people living across our 
country.  And our life very much affected by the volcano.  As you can see here, 
volcano appears in all Indonesian aspects.  Here you can see this little boy.  He is 
holding a leather puppet.  We call it gnu.  Gnu is the word for mount in Indonesia.  
And this also, the shape of cones of rice staples, we call it Tumpeng.  This shape 
also [Unclear] the shape of 
stratovolcano in Indonesia. 
 
Again, the shape of cones appears in 
the farmer hat and if you ask every 
Indonesian kid to draw a beautiful 
scenery they will always include 
mountains or volcanoes in their 
drawings (Fig.2).  It’s really, really 
Figure 1 
Figure 2 
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amazing.  This affection towards volcano is really growing in Indonesian 
communities.  But unfortunately not always in constructive way.  Somehow there 
are also some destructive ways that the Indonesian where they try to understand 
the volcano itself.   
 
We can see for example in the 
case of Merapi volcano located in 
Java Island, maybe everybody 
already knows (Fig.3).  It’s a very 
active stratovolcano actually 
located in two provinces, Central 
Java province and Yogyakarta 
province, is one of the active 
volcanoes in Indonesia.  Actually 
it’s the most active one in our 
country and it has erupted 
regularly since 1548, so more than 
400 years ago.  Only 28 kilometers 
from Merapi in the south 
Yogyakarta city we have about 2.4 
million people located.  Thousands 
of people also live on the flank of 
the Merapi with the highest village 
is about 1.7 kilometers from sea level.  It’s like 5 kilometers from the summit of 
Merap I (Fig.4).  It really poses the high hazard in the area.  As my colleague 
Subandriyo-san explained earlier, in 2010 Merapi erupted.  The first eruption it 
was in late October.  It was 26th of October.  Since then, the final series of 
eruptions had continued until November.  The large eruption columns formed and 
the pyroclastic flows down the heavily populated slopes of the volcano and the 
authorities also claim that 2010 eruption was the largest since the 1870s.  Even I 
have been living in Yogyakarta more than 30 years, it was the biggest eruption 
that I have ever seen in Merapi case.  
 
And then over 350,000 people were evacuated from the affected area (Fig.5).  But 
unfortunately many also choose to remain behind or even they already evacuated 
Figure 3 
Figure 4 
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but then they came back to take 
care of their livestock for example, 
while the eruption actually still 
continuing. 
 
As a result of this although the 
colleagues from Merapi volcano 
observatory has been doing very 
tremendous job to tell the people 
– the local authorities also tell the people that come on you have to evacuate.  We 
cannot avoid that.  About 353 people were killed during the crisis including the 
gatekeeper Mbah Maridjan.  The fatalities mainly caused by the pyroclastic flow.  
As you see here, this is the Kali Gendol, Gendol River and this is one of the most 
at the southern end of the Gendol River.  
One of the reasons why the people 
refused to evacuate or leave their 
house is because they have very 
strong spiritual belief (Fig.6).  
They believe that if the 
gatekeeper doesn’t want to leave 
the house means that the area is 
safe.  Somehow this is what I said 
is some local wisdom if we don’t 
understand it correctly it might lead to fatalities.  Although the scientific or the 
technical part of [Unclear] is dangerous but because our spiritual belief is stronger 
so it will lead us to the wrong decision.   
Having seen this problem there is 
always a big discussion among the 
scientists, the volcanologist, so 
how we somehow tackle the 
communication problem (Fig.7)  I 
mean the scientific community we 
have the scientific information.  
We know that the volcano is about 
to erupt so the people the best for 
Figure 5 
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them is to leave the area but how to communicate this information to the people.  
They chose to or they made the right decision to evacuate.  Sometimes it’s not 
easy.  Sometimes because we use different languages, different terminologies 
which maybe work in our scientific community, but it doesn’t work with common 
people.  We think that it’s very important to communicate the sophisticated science 
to common people because for a good successful disaster mitigation then all the 
parties that involve should have a common perception.  These then become our 
motivation to make a small project that I will explain later.  
 
Universitas Gadjah Mada is a state 
university located in Yogyakarta 
and as a university we have to 
carry on three missions (Fig.8).  
First is we have to conduct the 
higher education and we have to 
conduct research and also we have 
to perform the community service 
or the capacity building as well as 
we have to preserve and develop the knowledge that is excellent and useful for 
our society.  UGM as we call it established in Yogyakarta in 1949 and there are 18 
faculties and two schools, so one vocational school and one post-graduate school 
and we have 200 study programs and there are 25 centers of studies.  See that 
we have like four clusters, science and engineering cluster, health and medicine, 
we have socio and humanity, we have agro sciences and we have vocational school 
and graduate school.  This is what I said that university should carry these three 
missions: education, research, and community development.  And this is the old 
picture of our university with 
Merapi volcano in the background. 
 
Since July this year, July 2017 in 
our university, now we have what 
we call the volcano research 
center, okay.  The Ministry of 
Higher Education at the end they 
give their [Unclear] for UGM to 
Figure 8 
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have the volcano research center (Fig.9).  At the moment, the volcano research 
center actually just an umbrella and there are some faculties of engineering, 
mathematics, and sciences, geography cultural sciences, psychology, economics 
and business and these all faculties, they work all together conducting research 
and also community development but the focus will be the volcano research center.  
UGM at the end also will collaborate with local universities around Merapi at the 
moment and then also with local government and also the community.  We will 
operate in Merapi area.  If then we have some success story in Merapi, then we 
will spread our work to other volcanic area.  And then at the end, we also want to 
have what we call Merapi Science Techno Park.  We have also some benchmarking 
with foreign partners.  Japan of course and France, Germany, New Zealand, U.K., 
and hopefully maybe with Italy as well, we can collaborate.  Like I said at the 
moment this is just an umbrella, so we don’t have the physical facilities but all the 
physical facilities will be located in this faculty and laboratories, okay.  The history 
of Gadjah Mada working in volcano sciences already started since the early 70s.  
So until now, we are still working on that. 
 
Our approach when we talk about 
helping the society to reduce the 
volcano disaster is first we have 
similar approach that the other 
institute also will do, I believe 
(Fig.10).  We have to identify and 
analyze the source of the hazards, 
then we have to see what hazard 
will impact to humans, economics, 
and social impacts and also to environment and also to infrastructure.  And also 
from this impact we also can see the vulnerability like what kind of physical 
vulnerability that we have.  What kind of socioeconomic then human vulnerability 
that we have, political then human vulnerability and all of this then we can count 
for the disaster risk and for this then we can make the plan.  We have the risk 
prevention plan.  Of course to be able to make this success, we need the 
community empowerment.  From this big framework since March this year, we 
initiated a small project, the project by UGM and Mount Fuji Research Institute and 
non-profit organization from Japan (Fig.11).  We initiated a small project in Merapi 
Figure 10 
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volcano.  The project of ours is 
actually a 3-year program, from 
2017 until 2020 and it’s funded by 
the JICA (Fig.12).  Goals or the 
aims of this project is to raise the 
local community awareness about 
Merapi volcano, not only from the 
disaster view but also from the 
natural resources view and also 
from the prosperousness that a 
volcano can give us but what is 
more important that we want to 
do the raising the local community 
awareness with scientific 
approach. 
 
We choose the area for this 
project, we choose two 
municipalities (Fig.13).  One in the 
west side of Merapi is Magelang 
district.  And second one is Sleman 
district in the southern flank of 
Merapi.  The reason why we 
choose these two districts because 
actually these two districts they 
have very different exposure to 
the hazard itself. You probably know that now Sleman area has higher hazard 
than the Magelang area.  And to achieve our aims, we have defined three main 
activities.  The first one, we want to give some basic knowledge to the people and 
for this we choose to give training for trainers for teachers and training for pupils.  
Why we choose pupils or elementary students is because in 2010 eruption they 
were still very young.  Most of them they didn’t even understand the crisis itself.  
That’s why we want to give them the basic knowledge about volcano and then 
hopefully if they understand about the volcano from the scientific part, then it will 
bring more awareness to them when they are grown up.  And for that, we will 
Figure 11 
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develop and install a local seismometer network in elementary schools in Magelang 
and in Sleman area.  For the first year, for the year 2017, we will have three 
elementary schools as the Canisius, as the Kalibening, and Glagaharjo in Sleman.  
By developing and installing the local seismometer, we want to teach the pupils 
that this is how the scientists monitor the volcano. 
But we don’t want to use the network for warnings.  This is just for the children to 
learn not for the warning because the warning would be from the other authorities.  
And again we also want to perform the training support for pupils and local 
residents not only on the basic knowledge of the volcano but on the disaster 
mitigation itself.  For example, we will train the children how to evacuate when 
there is a crisis and how they should react safely when they have to leave their 
schools or they have to leave their house for example. 
 
These are some pictures of our 
activities (Fig.14).  Last August 
there was a training for trainers.  
Our colleagues from Japan gave 
the training for elementary school 
teachers and not only training in 
the classroom but also we have 
some small like activities outside 
just to make some experiments, 
very simple experiments to simulate the volcano eruption, for example through 
these experiments we want to show why Merapi in 2010 had different eruption 
type than the 2006 eruption for example.  We just use the bottle of soda and we 
shake it and it will generate bubbles and the bubbles will burst up because there 
is the content of gas inside of the bottle tries to escape.  Using this very simple 
and very easy-to-perform simulation I think it really helps the understanding of 
the volcano itself for the local people. 
 
Also, we gave the training for the elementary schools children.  Here see that we 
have the trainings for three different schools (Fig.15).  We have the training again 
not only giving them the classroom training but also we ask them to try by 
themselves, to experiment themselves using the soda bottle.  The enthusiasm 
Figure 14 
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from the children for me is really 
amazing and what I really like at 
the beginning of each training we 
have like small quiz.  We have 
some questions and the children 
have to provide the answer to the 
questions and then again at the 
end of the training we ask them 
the same questions and it’s really 
we can see how the answer is different from before the training and after the 
training.  It’s really only from one or two presentations the understanding of the 
children really changes in good direction.   
 
Again these are some photos of 
our activity (Fig.16).  Like I said, 
also we will develop and will install 
the seismometer network in the 
schools.  What we do, actually we 
make this slinky seismometer in 
our laboratory.  It’s very simple 
technology I would say but this 
work actually done by the 
undergraduate students.  Undergraduate students they are building these 
seismometers of course under the supervision of the professors in our lab.  Then 
not only making the sensors like this but also we want to make the data acquisition 
system that later on we can use in the field.  We have now one seismometer 
already built and tomorrow should 
be done in next few weeks 
because next month we want to 
install these three seismometers 
in the three schools that we had 
training before. 
 
At the end of the project, hopefully 
we will have nine seismometers 
Figure 15 
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installed around the schools in Merapi area and another one will be located in UGM 
and then all the data will be also centered in UGM (Fig.17).  And then we want also 
the people to have the online access to the data later on.  Although this is just for 
the learning but we want other people also can have the access to the data and 
then from these what the university can have is we want to develop more 
sophisticated communication system and real-time monitoring system for the real 
seismometers.  This one is only for the simple case but at the end what the 
university wants to have the real seismometer network around Merapi that can be 
accessed online worldwide.  At the moment the UGM only has one seismometer.  
It’s a Guralp seismometer installed in Merapi but of course one seismometer is not 
enough for scientific purpose.  This is the goal and also by building simple 
seismometer you want the university students to learn how to use different sensors 
as seismometer and we have already some collaboration with industry to use 
different sensors to build very simple seismometer.  It’s going to be simple system 
with low-cost sensor but then we will put lot of them around Merapi, so hopefully 
we will have some good scientific data out of it. 
 
The third part of our activities 
within the project we perform the 
training support for pupils and also 
the local residents on disaster 
mitigation itself (Fig.18).  For this 
first year, this will be done next 
year in February.  We will have like 
a weekend where we gather the 
children from these three schools 
also with the teachers and we will give them training about the mitigation and 
preparedness when there is a volcano crisis.  We teach them how to evacuate for 
example and also some basic training for survival we also will teach them.  And as 
the project should be scientific so we will also bring the children to Merapi itself.  
The Merapi volcano filtrate and we will bring them to the agencies like Merapi 
volcano observatory.  We also maybe want to bring them to the one of Merapi 
monitoring stations around Merapi itself and there are some activities they will 
learn through games and posters.  All of them will be in children activities.  We 
hope that by doing this, they will learn and the children have to learn not like an 
Figure 18 
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adult has to learn.  And the third one will be the Merapi jamboree  but this is still 
in discussion whether we are going to have it or not.  And we want to have like 
close to Merapi area and then with Sleman, Magelang, Boyolali, and Klaten area 
also involved.   
 
We have also supporting activities
(Fig.19).  We visit Japan to make 
the comparison study what Japan 
has been done.  Maybe there is 
some good message that we can 
take home, like that.  Also the 
disaster mitigation is the work that 
has to be done by lot of people 
(Fig.20).  Not only by university 
but also for other stakeholders.  
We visit Merapi volcano 
observatory.  We visit the local 
agency for disaster mitigation and 
also for university also we want to 
make more collaborations.  I think 
that’s it for me.  Terima kasih.  
Arigatou gozaimasu. 
 
 
Figure 19 
Figure 20 
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MC 
Thank you so much.  We are pressed for time so we can only entertain one question 
if there is any.  Any question from the floor?  Then I hope you will save your 
question until the panel discussion.  Let us move on to the next presentation.  
Thank you. 
 
Next speaker is from Italy.  Italian National Civil Protection Department, Dr. 
Domenico Mangione who will be speaking to the topic of volcanic risk in Italy, 
prevention, mitigation, and management. 
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Volcanic risk in Italy : prevention, mitigation and management 
 
Domenico Mangione, 
Italian National Civil Pretection Department, Italy 
 
Good afternoon to all.  My name is 
Domenico Mangione and I work for 
the Civil Protection Department, 
Volcanic Risk Unit.  I would like to 
thank the organization for this great 
opportunity to share with you and 
also learn from all of your other 
experiences for our risk mitigation 
strategies.   
 
My talk would be focused mainly on 
prevention, mitigation, and 
management activities related to 
volcanic risk in Italy and I will go more 
in detail on the activities concerning 
Vesuvius emergency plan (Fig.1).  
These are the topics, as I said general 
overview about Italian volcanoes, the 
National Civil Protection System and 
the role of the scientific community 
that is in agreement with the civil 
protection system that we call Centri 
di Competenza and also the volcanic 
warning system. 
 
This is a representation of our active 
volcanoes and so as you can see all 
of them are concentrated in the 
southern part of Italy (Fig.2).  The brown ones are the ones that are emerged and 
the blue ones are the ones that are submarine volcanoes.   
Figure 1 
Figure 2 
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Now as we know the activity state of 
the volcanoes is classified based on 
extinct volcanoes, dormant volcanoes 
and persistent active volcanoes 
(Fig.3).  This slide here says that all 
of the active volcanoes that are in 
persistent activity or are active but 
quiescent are represented with colors 
and for example we have Stromboli 
and Etna that we classify as inactive 
in persistent activity and their actual alert level is green.  While we have the active 
but quiescent volcanoes of the Campania region, there is Vesuvius, Campi Flegrei, 
and Ischia and among them only Campi Flegrei is in yellow state because since 
2012 it is experiencing a phase of unrest. 
 
These are the phenomena that we 
expect from our volcanoes (Fig.4).  
From the explosive activity of 
Stromboli and Etna to the heavy 
fallout of bomb and blocks, ash fallout, 
pyroclastic density currents, lahars 
especially in Campi Flegrei and 
Vesuvius.  We expect, lava flows 
especially from Etna and gas 
emissions in the island of Volcano in 
which the volcano is quiescent but is 
very dangerous for the people to 
breathe the gases. There are also 
landslides triggered by volcanic 
activity and volcanic activity 
earthquakes, the VTs, and finally 
tsunamis triggered by the landslides 
and also wildfires.   
 
Figure 3 
Figure 4 
Figure 5 
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Now the main problem concerning volcanic carriers in Italy is not the volcano itself 
but is the urbanization around the volcano (Fig.5).  As we know, people from time 
lived around volcanoes because the volcanic soil is very fertile, is very productive 
but this urbanization increased over time as Dr. Neri said before in his presentation 
and this is the result.  In Vesuvius, we have more than 650 thousands people living 
just around its flanks.  In Campi Flegrei caldera the houses are built inside the 
caldera itself. 
These pictures here show instead the lava flow coming from Mount Etna.  This was 
the case in which the lava flow reached the urbanized areas.  We have almost over 
2 million people that are exposed to volcanic risk and this is a great concern.  
 
Now which is the main task of the 
National Civil Protection System 
(Fig.6)?  So is to preserve the human 
life settlements and environment from 
the hazard.  And the civil protection 
national system is composed by a 
framework of authorities, operational 
bodies, and scientific component. And 
I want to stress this because the 
scientific component is part of the 
national civil protection system and work very strict together with us in a 
coordinated way.   
 
Now based on the severity of the 
impacts of natural events on our 
territory, we can classify the response 
of the civil protection national system 
according to three letters, A, B, and C 
(Fig.7?.  For an A type event it could 
be faced by a local municipality.  This 
means that impact is restricted to the 
municipality and be faced by means 
and resources of the municipality 
Figure 6 
Figure 7 
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itself.  If the event is slightly bigger so it hits more municipalities, then it could be 
faced by the municipalities working together or by the provinces or regions.  If the 
extent is so big that neither the region nor the municipalities can face it 
economically, means a national emergency declared by the government 
emergency.  Volcano eruptions belong to these two categories – in B type 
emergency or C type emergencies.  
 
What happens when a government-
type emergency is declared?  The first 
thing is that the operational 
committee is gathered at the civil 
protection national department 
premises (Fig.8).  It is held by the 
head of the department and who are 
the actors?  The actors are all the 
components and the structures of the 
national civil protection system.  This 
means police, Red Cross, volunteers, health ministers, fire brigades, forestal cops, 
army, and also the scientific community.  These three bodies here ISPRA, INGV, 
and CNR are main bodies of the operational committee and all of them belong to 
scientific community.  Also the private companies (telephone, mobile, 
transportation) take part to the operational committee.  The companies that own 
for example the streets, civil aviation, flight control, so these are the national 
streets and telephone companies, electricity companies so all of them are part of 
this decision table.  This is a decision making table.  It starts in the very beginning 
of the emergencies and with this 
table we take the very first decisions 
to the people that are affected on the 
site. 
 
What happens when in the second 
phase?  When the operational 
committee is gathered, it is also 
decided to activate the onsite 
command center (Fig.9).  It is called 
Figure 8 
Figure 9 
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Di.Coma.C.  In the Di.Coma.C. it is a series of functions as you can see each table 
here represents functions going through the scientific and evaluation functions, 
then there are essential and lifelines functions rather than the cultural heritage 
functions or rather than public safety functions.  This structure here is the 
emergency management onsite.  Once this is established, the operational 
committee does no longer mean to exist.  
So it is passed to Di.Coma.C.  
How is the emergency 
management at different level carried 
out (Fig.10)?  If we have an A-type 
emergency so very little, the 
municipality will respond with a local 
operative center.  If we have a B-type 
emergency, then we will have more 
extent so it becomes responsibility of 
the province and of the region, so the 
province can set up a rescue coordination center and also these other operational 
centers and obviously the regional level will ensure coordination through the 
operation room and the regional functional center.  If then becomes C-type event, 
then we will have the national functional center, the Di.Coma.C i.e. onsite and will 
coordinate all these structures here. 
 
Now let’s go in deep about the 
volcanic risk (Fig.11).  How we 
manage volcanic risk?  Volcanic risk in 
our department is managed through 
the volcanic risk unit.  It is made of 
eight people and we are seven 
geologists and one environmental 
engineer.  Our task is to act and 
promote initiative for the long term or 
short term assessment.  For example, 
the long term could be for example the emergency planning and the real time is 
instead the real-time management of eruptive crisis (Fig.12).   
Figure 10 
Figure 11 
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And who is the main partner of 
this progress?  The Centri Di 
Competenza.  Centri Di Competenza 
are network of universities and 
research institute and the most 
important actor is INGV.  INGV is the 
only scientific center that is 
addressed by national law to be in 
charge for surveillance and 
monitoring of the seismic and 
volcanic hazard.  We don’t have only monitoring institutions like INGV and 
University of Florence but we also have other institutions, like this one of the 
University of Napoli, which carries out vulnerability assessment in the Neapolitan 
area.  Or we have the National Space Agency that delivers us space-based products 
like interferograms, radar images.  And we have also the partner of the CNR, the 
national research institute that helped us carry bathymetric surveys for example 
in Stromboli volcano or also gives us an interpretation of the satellite images 
provided by the Italian space agency. 
 
Now let’s go back to the long term risk management as I told you before.  And one 
example is for example the Mount Vesuvius emergency plan.  The Mount Vesuvius 
emergency plan is based on a scenario which was elaborated together with INGV. 
Based on the scenario we were able to build the three risk areas of Vesuvius. 
Actually we built two because the studies for the third one are being done right 
now.  The so called red zone is the area which will be impacted by pyroclastic 
density currents and for this reason it must be evacuated before the eruption starts.  
Then we have a yellow zone that is the area which is exposed to heavy ash fallout
with consequent danger for the people living for all the problems that we know 
that the ash brings but also because the heavy ash fall out could make the roof 
collapse.  And then we have also this area here, the lahars and flood area that is 
being studied and we expect to have some results by the end of this year or the 
next year to begin planning also on this area here. 
This is the synthesis map (Fig.13).  What I said before so this is the yellow area 
and the red area.  One thing I want to mention is that while the red area must be 
Figure 12 
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evacuated before the eruption starts, the yellow area is a more let’s say variable 
strategy. 
It is obviously depending on the wind direction of the eruption.  We have to 
wait till the eruption begins in order to see which municipalities must be put in safe 
conditions. 
 
These are the municipalities of the red zone of Vesuvius and it’s about 
700,000 people living there and this is the whole of the yellow area and is about 
63 municipalities plus three neighborhoods of Naples of about 850,000 people but 
I repeat only a part of these people will be evacuated if necessary if being hit by 
the ash.  I want also to say something that the process of building such a complex 
emergency plan is not so immediate and easy.  The process of building this kind 
of emergency plan began in the 90s and now is still going on and updating year 
by year thanks also to the improvement of the research on these themes and these 
products of the research can be used to our emergency planning.  Applied research 
and risk management are very clearly linked together. 
 
Figure 13 
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What we do for the local, for the region and the communities, for the 
municipalities?  We issue the emergency guidelines.  Once we have defined the 
areas we gave the guidelines to the Regione Campania and Regione Campania is 
working together with all the municipalities to achieve its own local emergency 
plan.  Each municipality of the red area must have an emergency plan in order to 
evacuate the people belonging to that municipality. The guidelines do not relate 
only to Regione Campania but it gives indications on how to emergency plan to all 
the components and the structures of the civil protection national system.  You will 
find inside these guidelines also the indications to the scientific community to say 
that scientific community must have its own proper plan to overcome an 
emergency for example the backup of all the signals coming from the instruments.   
So regional and local level plans.  This is what the guidelines are for.  The 
plans for the removal, transfer, and, and reception of the population and also 
interior sector and communication plans. These plans here are for all the 
stakeholders of the civil protection national system.  Which is the strategy to pull 
out the people from the red area?  The strategy is based on each municipality 
gathers the people inside waiting areas that is still on the border of the red area, 
then these people here will be assisted by the regional authorities and the 
authorities of the other regions that will host the municipalities because the 
evacuation strategy is based on twinnings.  Each municipality of the red area is 
twinned with a different region.  Then they will be carried in first aid points and 
from there they will be carried in the twin region. 
 
This is what concerns the delayed 
time for the long term.  For the short 
term this is the workflow or the 
warning system (Fig.14). We have 
every week depending on the 
volcanic alert level of each volcano 
documents coming from our 
scientific community.  We evaluate 
the data together with the scientific 
community during monthly 
conference calls and these 
conference calls can increase in frequency depending on the state of the volcanoes.  
Figure 14 
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And in case of changes of the alert level, we can also ask advice to the 
Commissione Grandi Rischi.  What is the output of all this flow chart?  Is the 
volcanic alert level assessment that is given by the civil protection department?   
 
What is our alert level 
system?  How is it made?  It is 
made of 4 colors from green to red 
and they must be intended as the 
natural evolution of the 
phenomenon from a local impact 
scenario to a national impact 
scenario (Fig.15).  For each 
volcano, we chose a national 
impact scenario on which we 
planned and based on this we built on the alert levels with phenomena that are 
appearing.  In the yellow and in the orange for example we will expect phenomena 
that will be managed from a regional level or local level.  While in the red level and 
mainly also in the orange, which is like borderline we can have also the national 
level being operational.  As you can see here there is a little balance.  I don’t know 
if it’s clear from there but as you can see in the green level we have the 
municipality that is in charge of emergency planning.  Then in yellow the response 
is together with the region.  In orange, we have also the DPC but still the main 
responsibility is for region and municipality while in red the main responsibility is 
for the DPC.  Means that the national structures are activated.  If we change the 
alert level means that there are 
also some actions that need to be 
carried out from the national civil 
protection stakeholders.  Region, 
public bodies, and so on and so 
forth as I said before.   
 
This is the representation on how 
the documentation is then used for 
the warning system (Fig.16).  For 
example if we take a local level 
Figure 15 
Figure 16 
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impact scenario, you will have a volcanic activity advice delivered by INGV.  The 
INGV sends this volcanic activity advice to the national civil protection department 
but also to the regional civil protection and the regional civil protection makes its 
own emergency procedure and transmits it to the municipalities that needs to take 
the action. 
Actually we have developed together with scientific community early warning short 
messages.  This means that we shortcut this part here and so we have an 
immediate reaction for some phenomena like for example lava fountains on Mount 
Etna, throughout an infrasonic array and the tremor source.  We are able to say 
some tens of minutes before a lava fountain start to alert directly municipalities 
that will give this alert to the public and to the excursionist that are on the 
mountain.  In the national level impact scenario, we receive obviously and evaluate 
at national level more and more documents.  We call them multidisciplinary 
bulletins and/or advices.  If the situation is that the volcanic activity is changing 
towards a national impact scenario then we issue an alert level variation.  This 
alert level change is followed by indications, operative guidelines from the region 
and the municipality again applies the local emergency plan.  Also here, we are 
developing early warning short messages.  For example the Stromboli early 
warning system for the effusive eruption in which we receive immediate early 
warning messages and we made the alert level variation.  I want to stress that 
every alert level variation is always being evaluated together with a scientific 
community.  This is the wide range of documents that are delivered by INGV and 
this is very important.   
 
The timing of this documentation is 
perfectly coded inside a 10-year 
agreement with INGV and it states 
that volcanic activity advices which 
are immediate messages delivered as 
soon as a phenomena is detected 
(seismic event, single explosion or a 
seismic swarm) (Fig.17).  The first 
advice is issued within five minutes 
from a sudden event.  Then we have 
Figure 17 
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multidisciplinary bulletins.  The timing of multidisciplinary bulletins are based on 
the alert level.  For example they are delivered weekly in green and yellow level 
for Etna and Stromboli, daily or twice a day in orange and red for Etna and 
Stromboli.  For example Campi Flegrei now is in yellow status and weekly we have 
a multidisciplinary bulletin.  Then we have special bulletins and reports that are 
issued in case of particular events.  For example when we experienced an intrusion 
on the flank of Mount Etna and we were afraid of a cone lateral collapse.  That was 
going to impact on the trails of the excursionists.  In this case, they issue the 
special bulletin with previous history about this kind of events with also the 
simulations and with volume estimates of probable landslides from the flank and 
the impact. Following the special bulletin we held a conference call together with 
them to evaluate the situation.  Finally we have the reports.  These reports are 
issued every 6 months during peace time and represent just a huge summary of 
all the multidisciplinary instruments that are installed on the volcano. These 
reports can be also issued upon specific request of the DPC during volcanic 
eruptions or can be delivered for a specific decision of the INGV.  These documents 
are usually supporting the Commissione Grandi Rischi during the meetings. 
 
My conclusions are that scientific 
community is really an active part of 
the national civil protection system 
and it is really important to have 
these agreements it (Fig.18).  In 
order to continuously have a two-way 
interaction between scientific 
community and civil protection for 
risk mitigation, a continuous 
improvement of applied research is 
needed.  The civil protection also 
addresses some specific needs to the scientific community.  The scientific 
community is also stimulated in applied research to reach the requirements of the 
civil protection and another thing is to figure out early warning system in order to 
quickly alert the people. Another key point to improve communication and 
dissemination, in order to increase risk awareness among the population.  This is 
very important.  It is very important because any emergency planning is effective 
Figure 18 
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when all the stakeholders are 
involved, but the most important 
end users is the population.  
There is no effective emergency 
planning if the population doesn’t 
know what to do and trust all the 
emergency stakeholders.   
Thank you. 
 
 
MC 
Thank you very much.  Now we would like to take questions regarding the 
presentation.  Please go ahead.  I guess that was Mr. Ishihara. 
 
Kazuhiro Ishihara 
Thank you very much for your presentation.  DPC and INGV you have 10 year 
contract or 10-year memorandum of understanding.  If that is the case for this 
memorandum, DPC provides some fund?  Is that how the operation works and it’s 
renewed every 10 years.  One after another you are planning to sign new contract 
for the next 10 years. 
 
Domenico Mangione 
Thank you for the question.  Yes it is an economic agreement and the framework 
is within 10 years.  Inside these 10 years, every year it is renewed an activity plan 
for the monitoring and surveillance activities, and also for some applied projects.  
Together with INGV, we sit at the same table and discuss their proposals they have 
for us and we say to them okay we maybe can we improve this kind of early 
warning rather than can we study and then make operative this other tool.  I don’t 
want to go much in detail but the agreement has three areas.  We call A, B, and 
C.  The A area is the monitoring and surveillance so it’s the most operational.  The 
B is based on applied projects for civil protection purpose.  The C area is research.  
Usually it should be that in part we fund the research.  The research is then applied 
to develop end user tools and these tools after a period of validation go into the A, 
that means the operational.  This is the obvious way but sometimes due to 
economic problems also we usually carried out A and B and it is difficult to have 
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the C but nevertheless as I said also in the previous conference in Tokyo we are 
also having very good results from 2007-2009 C projects and the results we are 
gaining now are excellent in terms of operational tools to help us minimize the 
time for the alerts.  Applied research for this kind of things is really, really useful. 
 
MC 
Any other questions? 
 
Kobayashi 
Thank you very much for your insights for presentation.  I am Kobayashi.  I have 
comments about conclusion.  If the wonderful plan is being made unless residents 
are actually understanding and acting upon the plan it won’t work.  That was quite 
impressive.  What is your communication strategy to let people know about this?  
Do you have many communication meetings?  Or for example in order to evacuate 
dangerous zone people to some places, have you got any relocation center already 
in place?  Do you have that kind of situation in place? 
 
Domenico Mangione 
Thank you for the question.  Okay obviously it is very difficult to have this kind of 
communication in such big emergency plan but still we are in a phase in which the 
plan is concluding the red area part.  Each municipality has done its proper 
emergency plan.  Now they recently have defined the waiting areas that I showed 
before and the next step that is the duty of the Mayor as the first authority of civil 
protection is to communicate to the people to the local residents so which will be 
the areas where you will be waiting for the buses or the sustains of the volunteers 
to get out of the red area.  But I agree with you.  This is very important and it is 
a strategy that needs to be improved for our case because going to the population 
it’s not so easy like writing a conclusion but is necessary to do it.  And it is the 
mayor that needs to communicate to its own citizens and with the support of the 
region and obviously of the civil protection department and the scientific 
community. 
 
I just want to highlight what happened recently for Campi Flegrei.  As you all know 
as I said before Campi Flegrei is a yellow status and there were some different 
voices going around media and social networks about imminent reactivation of 
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Campi Flegrei caldera that the scientific community and the civil protection 
department were not telling everything about it.  The Mayor organized a meeting 
in Possuoli where the DPC went together with the region the other municipalities 
of Campi Flegrei INGV and all the scientific community working on Vesuvius and 
Campi Flegrei in the Campania area, to say to the local people what was really 
going on.  The people appreciated very much this kind of communication and this 
should be I think repeated more and more time because obviously people get 
concerned about what is really going on and they trust you.  And if they trust you, 
the emergency response is better. 
 
MC 
Thank you very much.  Now it’s time to move on to the next speaker.  Thank you 
very much. 
 
And this will be the last presentation from the Japan Meteorological Agency 
Seismology and Volcanology Department, Volcanology Division we have Mr. 
Jun’ichi Miyamura. 
 
?????????????????
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Jun’ichi Miyamura 
Thank you very much.  My name is Miyamura from the Volcanology Division of the 
Japan Meteorological Agency.  And since the morning we have been hearing about 
what kind of measures are being taken against volcanic disasters in many countries 
and now from the viewpoint of the JMA I would like to talk about volcanic 
observation and monitoring as well as disaster prevention information.  I would 
like to focus on what the JMA is doing and I do understand that we have people 
from the general public here, the audience.  I would like to talk from the 
perspective of JMA now.  There are the volcanic disaster prevention councils in 
Japan and JMA is taking part in these councils.  I will not be talking about that 
much, but during the panel discussion later on if you have any questions, I would 
like to answer that and we have Mr. Hara from the Yamanashi Prefectural 
government, so I believe he will also be talking about that. 
 
Now I would like to talk about what the JMA is doing in volcanic monitoring and as 
a result of that what kind of volcanic information are we providing.  That is my first 
half of the talk and in the second half since we have Mount Fuji in the vicinity I 
would like to talk specific about Mount Fuji.  I believe you may already know but 
there are 111 active volcanoes in Japan.  Active volcanoes in Japan, the CCPVE 
came up with a definition and they are volcanoes that have erupted in the past 
10,000 years or are volcanoes where we see very active gas and steam venting 
occurring.  And these 111 will include the marine volcanoes.  As you see here, you 
can see that it is scattered all around Japan.  Maybe there are some areas without 
volcanoes but it basically covers the whole nation.  Now the JMA started monitoring 
and researching volcanoes since about 100 years ago, especially continuous data 
gathering using devices has happened of course not a 100 years ago but in the 
latter half of the 1950s to 60s and since then we have been enhancing the 
capability of JMA.  And especially right now, 50 volcanoes that are indicated in red 
here, we have devices in place for a 24x7 monitoring and the blue squares we 
have four monitoring centers that is also active 24x7 throughout the year. 
 
Now this illustration shows you what is happening in the volcanoes.  We are using 
all kinds of devices and facilities to monitor the situation.  We have been using 
these seismometers which catch the movement of the ground.  Volcanoes were 
known to erupt after several earthquakes have been observed and they will be felt 
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earthquakes.  We have been using seismometers to capture these movements and 
also magma sometimes will move within the mountain and then will erupt.  
Therefore monitoring of the magma movement as well as magma related 
phenomena that occurs inside the mountain body and especially some of the 
changes that can be observed would be captured by seismometers.  And in past, 
the local observatory staffs would have used binoculars to see if smoke was coming 
out of the mountain, to see some changes that may appear on the surface.  But 
right now, we have high-sensitivity camera, which can capture images during the 
nighttime as if you have taken images during the daytime.  So, we now have these 
monitoring cameras to capture any changes on the surface and also when gas or 
other things are vented from the summit or crater, this would cause air vibration.  
We are trying to capture the vibration as well.  And of course very hot substance 
would be coming out of the mountain therefore we are looking at infrared images 
and also the rocks may have magnetic characteristics so we also are looking at the 
geomagnetic changes.  And also gas coming out of the mountain will change.  We 
have introduced new devices to replace human visual monitoring.  We can use 
these devices to capture changes from a remote area.  We have started such 
monitoring in several volcanoes around Japan. 
 
I talked about the tremors but sometimes the ground may be deformed because 
of the movements that happen underground.  The slope may expand or maybe tilt 
and this was not done in the past but we now have tiltmeters and GNSS that would 
capture the ground deformation.  We are now placing these devices in some of the 
mountains.  Now we can carry out all kinds of different observations.  Now this 
graph goes back to 1955 until the present day to show you how many of these 
devices have been put in place.  The white circles indicate the number of mountains 
that are under permanent monitoring.  Right now, there are 50 and the black dots 
shows the number of seismometers and in recent years we have rapidly increased 
the number of seismometers and this says here GPS but actually it is GNSS and 
the microphone that captures the air vibration.  In the past 20-30 years or so, we 
have started to install these devices.  And the arrows indicate some of the past 
eruptions.  If there was a big eruption of course it would cause a lot of interest 
among the public.  There will be requests made to JMA to take action and therefore 
we have seen the monitoring system becoming better over the years and as data 
amount increases we are able to see and understand different phenomena so we 
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will like to just capture the changes in the data so that we can have appropriate 
volcanic assessment and provide information to the public as well as overseas.  
Now there are four centers for monitoring and issuing alarms or warnings.  Usually 
the centers are set up like this with many devices capturing the seismometer data 
as well as the ground deformation.  Also here satellite images are being monitored 
just to monitor if fume is coming out of the mountains.  We are also using 
monitoring camera images as well.  Changes will be captured and if danger is 
imminent, then disaster prevention information will be created and will be issued. 
 
However, even with higher technology and even with the technology to remotely 
observe the volcanoes, of course because there is a lot of activity going on in the 
volcanoes, technology alone will not be enough to capture all the changes and 
events.  Therefore sometimes our staff would go on site to directly observe the 
mountains.  Knowing about the local situation is very important.  For example 
geology and also the shape of the crater or about the mountain climbing routes, 
how far away are the residential areas from the mountain.  The center where you 
have seen a lot of monitors, even if you monitor data being fed in 365 days a year 
you would not really be able to fully understand what is happening in the 
mountains.  Sometimes talking to the local residents unless you share with them 
how imminent danger is we may not be able to issue effective warnings and 
therefore interaction with the local community is also key.  And once an eruption 
occurs, maybe we will ask the prefecture to launch a helicopter so that we can see 
from above and monitor the mountains and also the volcanic ash may spread.  We 
may ask local stakeholders to observe the situation.  Sometimes we collect the 
volcanic ash and put them under microscopes to see what kind of eruption this is.  
We will try to survey as quickly as possible so that we can capture the characteristic 
of the eruption to understand how the eruption activity will proceed. 
 
The present volcanic monitoring system at the JMA which started 15 years ago.  
We now have these centers where we have staff and also data collected will be 
brought here 24x7 and if there are any changes the data will be analyzed and the 
analyzed result will be studied and also a mobile observation unit would be sent to 
the site to capture anything that could have been missed and also we have some 
university professors, people from disaster prevention research centers gathered 
together.  People from the cabinet office, from the ministry of education, from the 
136 
minister of land infrastructure and transport, departments that are related to 
disaster prevention as well as the coast guard and also the geological information 
service.  They would gather together and exchange opinion based on the data that 
has been gathered.  And the university professors will also feed us with information 
about their latest research.  If danger is imminent then disaster prevention 
information will be announced to the people in the local areas.  We have the local 
observatories.  The observatory staff will take what the center has announced and 
will explain to the local authorities about what the information is about and also 
will provide advice for disaster prevention measures. 
 
Now the disaster prevention councils are also carrying out discussions so that good 
plans could be made but the local observatories are now more actively trying to 
take part in these discussions.  The center staff are the ones that are usually 
monitoring the data but these experienced people will be sent to the local 
observatories so that they can take their experience to the local sites.  Now today 
the JMA has issued warnings concerning nine volcanoes, especially they are 
focused in the Kyushu area, southern Japan and also we have some submarine 
volcanoes but over here we have Asama Mountain where we have an alert in place 
since 2011.  Now we have started these volcanic eruption warnings which started 
about 10 years ago.  It indicates how far away from the mountain we were and 
the area of alert will be indicated and also what kind of alert.  Of course it’s an 
active mountain.  The crater is very dangerous but if there are big ejectors, lava 
or pyroclastic flow during the winter time, mudflow due to snowmelt may occur.  
We consider these dangers and depending on the spread of the danger we have 
the warning levels from 1 to 5.  So, 2, 3 is about entering the mountain or not and 
level 4 and 5 will indicate what the local residents need to do.  This is the chart for 
the residential areas.  JMA, we call this the volcanic warnings or volcanic alert 
levels but the emergency warning may come out in very rare cases.  And for people 
who will be climbing the mountains we have these near-crater warnings and these 
levels are not issued by the JMA.  We will be talking to the local authorities and we 
also make sure that this is written into their local disaster prevention plans.  In 38 
volcanoes around Japan, we have this alert system in place.  Other than the alerts 
and warnings, we have these extraordinary or provisional information or we also 
have some explanation information that could be used for disaster prevention.  And 
we do have some criteria about when these will be issued.  As for warnings of 
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course it’s very difficult to predict what will happen in the mountain.   We have 
mountains where we have not experienced eruptions that much but if we find that 
the volcanic activities are increasing, we will have this extraordinary or provisional 
information issued to tell people that activities are heightening.  But also we will 
have some periodical or regular information being issued for mountains that are 
constantly active. 
 
We also utilize charts, illustrations and put them up on our webpage so that it’s 
easy for people to understand.  Of course sometimes volcanoes may erupt 
suddenly and our warnings may not be able to catch up with that.  But from about 
2 years ago, we have started to use these eruption quick reports which just provide 
the facts to the people that a mountain has erupted.  Also we provide ash fallout 
forecast, which is very important for the local residents.  Now as the mountain 
activity is heightened we have to look at what to expect.  When an eruption occurs 
of course an alert will be issued but as I said earlier sometimes we may be hesitant 
if we should issue these alerts or not. And in these cases, we may provide some 
provisional information beforehand and the prefectural governors will be notified 
before these are issued and every time we will have some explanatory material 
using charts and illustrations not just a text information.  And as the activity 
changes, the alert level may be heightened and warnings will be issued and we 
will follow up on the warnings.  And also the ash fallout prediction, this will also be 
issued at each point.  Starting last year, people have been complaining that the 
JMA information is very difficult to understand and it was difficult for us to provide 
the data that we have but now we are using our webpage to indicate for example 
the volcanic plume height or the number of earthquakes that happen observed.  
Also information for the mountain climbers was needed.  Therefore starting about 
2 years ago this is a top page of the JMA webpage.  You can click here to look at 
several mountains.  You can read the latest information about what is happening 
on the mountain.  You can also go to the disaster prevention map that has been 
made by the local community.  Now we have these links that you can jump to this 
information about a specific mountain that you might want to climb. 
 
Now ash fallout prediction, there are three things in the main.  For the volcanoes 
which we have eruption alert, it’s possible that the ash fallout could happen, so we 
have regular ash fallout forecasting issued.  We have to anticipate the height of 
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the ash but the eruption is caused today and if the ash happens then this direction 
from the volcano would be affected.  This is a kind of everyday ash fallout forecast.  
Next one is the quick report of ash fallout right after the eruption.  This is a quick 
report but within 30 minutes of eruption, we give detailed ash fallout prediction 
information to the area that has volcano.  To what extent the ash spreads is one 
information and also small cinders fallout to which area these cinders may fallout.  
Those are the forecast we provide.  But ash is rather difficult to understand but we 
have three level of volume of ash.  Less than 1 millimeter, we say small amount 
of ash.  You may actually notice that ash is coming down but the volume is quite 
small.  And if the ash fallout is less than 1 millimeter, you would actually notice 
but then you have to wear masks if the thickness of the ash becomes 0.1 to 1 
millimeter.  And if rain starts falling, then the road may be slippery.  It’s very 
difficult to drive if the ash becomes 1 millimeter or higher.  And also vis-à-vis 
aircraft, the aircraft flying over 10,000 meters they may be impacted by ash.  It 
could actually impact the engine or make some frictions with the surface of the 
window glass, that actually makes the operation situation very much impacted.  
There was eruption in Indonesia back in 1980s and the engine of the aircraft stalled.  
There was a big incident.  Ever since for the aircraft safe operation, the ash fallout 
information is very much regarded to be very important.  We have air route ash 
center.  We have nine of them from the Philippines to Russia to Kamchatka in the 
east area.  This is our flight information region that we have to be made responsible.  
JMA has centers since 20 years ago.  This is what we are doing as well. 
 
Now in interest of time I would like to talk only on Mount Fuji.  As you might note 
Mount Fuji, has been active but Mount Fuji as you know today is not just one 
mountain but coming from Komitake and also other mountains grown over a 
smaller mountains.  In order to think about the disaster prevention of Mount Fuji, 
we created Mount Fuji disaster prevention or management council some 3200 
years ago and so on so forth.  That was a kind of starting point for us to think 
about the history.  According to professor Koyama in the history we are able to 
identify all these eruptions in our literature which are being used for our disaster 
prevention planning.  For example Jōgan, lava flow eruption and Hōei era the 
explosive eruption happened where ash actually were brought to Kantō region 
where Tokyo is.  Those are the major activities that happened over Mount Fuji 
using that information because Mount Fuji is a very big mountain and there are 
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many craters, so we analyze and this is the area that the crater may be created in 
the future.  Difference in color indicates the difference in size of exposure and 
eruption but from not only the summit but there are possibilities of crater being 
created even at the top and also foot of the mountain of Mount Fuji.  There is 
likelihood, so the red area here is the anticipated crater area once eruption 
happens and then from the eruption dotted line in red is the indication of the 
boundaries of lava flow.  And blue dotted line is the area that the cinder may 
actually fall out.  Another one, the brown dotted line is the area that lava flow 
reaches within 3 hours. 
 
We are able to anticipate the area of danger zone depending on the types of 
eruption and we analyze all the things to have this kind of analysis and there are 
three areas that we are able to analyze.  Red and pink, you really have to evacuate 
as soon as eruption happens and the orange region, once eruption becomes bigger, 
you have to evacuate.  Therefore you have to start preparation once the eruption 
happens and the yellow area is melt snow, mudflow possible area so the risk 
maybe higher.  Depending on the region where you are in, you have to think about 
their countermeasures and that is what has been contemplated.  And as is 
mentioned by overseas presenter, we have done similar analysis.  If you are closer 
to the crater you are supposed to be in much dangerous situation so you have to 
evacuate as soon as possible.  As you keep distance from the crater, there are 
residents who are living and of course there are disabled people living in this region 
and also people who are coming from outside of these community are doing some 
operation and therefore we have to think about how best we can protect them.  
That was another topic that we analyzed. 
 
Hōei eruption was some 300 years ago and we do have many literatures on 
eruption.  We can analyze from volcanic science view, magma chamber was raised 
little by little.  If this was the process, maybe we can divide the stage into 4, 5.  
Seismicity increases and deformation happens and right before the eruption there 
are many series of earthquakes and then eruption follows.  This can be a scenario 
and this was discussed by CCPVE.  Although we have not got any actual data of 
eruption of Mount Fuji, we could actually use various literature and to think about 
various eruption alert level.  We decided 1 through 5 in terms of alert level.  We 
will use this but of course it’s difficult to anticipate the types of eruption over the 
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Mount Fuji but those will be the bases of our activities.  Other than JMA and DIED, 
and also GSI, and Kanagawa Prefecture.  They are also doing monitoring and 
observation, so we are able to get some information from their source as well.  
Using all this available data, we would like to also combine the data with the alert 
level chart we created. 
 
Now this was announced recently about the analytical information of Mount Fuji.  
Mount Fuji is quite calm and the level is only 1.  After March 11, there were big 
earthquakes occurred and there was increased level of seismicity, and as you can 
see, this situation has been subsiding gradually.  Around year 2000, the deep low-
frequency earthquake was very much of the topic but is now coming down.  We 
don’t really see any signs of low-frequency earthquake coming back at the very 
high level as we used to have in 2000 and this is seismicity as of today.  Mount 
Fuji, we are not able to anticipate the future eruption but we would like to 
strengthen our observation and monitoring.  We would like to catch the signs as 
soon as possible by 24x7 observations, so that proper information will be given to 
the Volcanic Disaster Management Council as well as CCPVE.  This is the conclusion.  
Thank you very much. 
 
MC 
Thank you very much.  If there are questions, we would like to take just one 
because of time concerns.  Please wait for the microphone. 
 
Male Participant 
I am from Yamanashi Prefecture and I am thinking about the disasters related to 
Mount Fuji.  Like Mount Ontake phreatic eruptions, would that happen in Mount 
Fuji?  Because about 10,000 people will be climbing up Mount Fuji in a day, maybe 
we should consider the possibility of phreatic eruptions as well.  Well what kind of 
or what types of eruptions could occur? 
 
Jun’ichi Miyamura 
That is very difficult for us to predict.  We have just shown you past eruptions, 
very small-scale eruptions, where they could occur.  It’s very difficult to identify 
these.  And level 2 we don’t have any past examples I have shown you in my slide.  
If we do have examples, we may be able to say something but the small eruptions 
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we do not have records of them or we do not see them.  We cannot see the facts 
in the layers of soil but of course we cannot rule that out.  We have to keep that 
in mind that these phreatic small-scale eruptions could happen. 
 
MC 
Well thank you very much.  It’s now time.  We may be able to take up further 
questions during the panel discussion.  With this, we would like to end the first 
half.  Please give a big round of applause to the many presenters who have 
travelled all the way to attend our symposium.  Thank you very much. 
 
We would like to start session 2 the panel discussion from 3 pm.  We will take a 
break until 3 pm.  We have some refreshments ready in the hall.  Please help 
yourselves. 
 
?Coffee Break? 
 
 
? ??? ???????????? ????????????????????
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?Panel Discussion? 
 
Coordinator (Toshitsugu Fujii) 
We will be starting the panel discussion shortly. 
 
We would like to begin the second part of this symposium, panel discussion.  All 
the speakers who have made presentations already today are panel member, and 
we have another panel member, Mr. Tomotaka Hara from Yamanashi Prefectural 
Government Disaster Prevention Bureau. At first, I would like to invite Mr. Hara to 
introduce himself and also just briefly explain how the Mount Fuji evacuation plan 
has been established. After his presentation, we would like to begin panel 
discussion. 
 
Tomotaka Hara 
Thank you for introduction.  I am Hara from Disaster Prevention Bureau of 
Yamanashi Prefecture.  Just let me introduce myself.  I graduated university in 
1983 and I joined in the Ground Self-Defence Force (JGSDF).  I was appointed as 
a   platoon leader, company commander, regimental commander in infantry 
regiments. I also worked as intelligence officer in various levels of the 
headquarters(HQ).  
 
Then last April I retired and moved to the Disaster Prevention Bureau of Yamanashi 
Prefecture.  Currently, I am in charge of disaster response as well as trainings. 
 
The photo you see there is Mount Fuji because I want to explain the evacuation 
plan for Mount Fuji.  This is Mount Fuji, photo taken from Lake Kawaguchi; it’s a 
beautiful mountain seen from Lake Kawaguchi, covered with snow. 
 
This diagram chart shows the eruption history of Mount Fuji after the year 800; 
there have been nine different eruptions.  Recently, we had a 1707 eruption.  For 
the past 300 years, there has not been any eruption, which means that we have 
few direct data from latest observations or scientific findings.  We have few 
datasets that could actually characterize relations between science and actual 
eruptions. 
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These are the photos of phenomena that we assume in Mount Fuji, which includes 
fissure eruption, pyroclastic flow, volcanic ash flow, lava flow, cinders or ballistics 
and debris flow.  Debris flow will be the secondary disaster after major rain 
precipitation.  There is also the mud flow. 
 
This is the hazard map of Mt.Fuji. Based upon the eruption history for the past 
3200 years, we connected all the past craters to come up with this area – Area 
1(red area) where crater may occur in the future.  Major cinders may reach all the 
areas that lava flow may reach within 3 hours; pyroclastic may reach within 3 
hours, so these three areas are combined together to set Area 2(pink area).  
 
 In addition to that, we have Area 3(yellow area); this is the area, which is 
reachable by lava flow in 24 hours. The Area 4A(light blue area) is the area lava 
flow may arrive in 7 days and Area 4B(dark blue area); this is the area that lava 
flow may reach in 40 days. 
 
There was the 1707 Hoei eruption and this shows the ash fall then in 1707.  The 
ash fall was about 50 centimeters high near Mount Fuji.  The green area had 10 
centimeters ash fall.  There was the observation of 2 centimeter high of volcanic 
ash fall including Tokyo.   
 
The impact would be affected by the size of eruption and wind direction.  A lot 
depends on the direction of the wind at the time.  This scale of ash fall is going to 
disrupt major traffic network we have across this nation, because, now we have 
highly developed transportation network. 
 
Now let me discuss how we have an evacuation plan.  Let me explain these lines.  
Depending on where the crater may appear, subsequent lava flows may take 
different paths.  There are 17 different path lines drawn here.  The areas that are 
surrounded by these red lines are evacuation lines or areas.   
 
When alert level becomes 3, the access to the mountain will be restricted. The 
restricted area is equivalent to Area 1. When the alert level goes up, the designated 
area will be evacuated integrally.  Until an eruption occurs in Mount Fuji, we don’t 
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know exactly where a crater may appear; it’s very difficult to forecast the location 
of a crater, so up to the Level 5, evacuation  will be conducted  in area integrally. 
 
Once eruptions start, the cinders or pyroclastic flow may reach Area 2 immediately, 
so this area has to be evacuated before an eruption starts.   This is one of the very 
important goals that must be achieved. Once an eruption starts, we know exactly 
where the location of that crater event is, so we would use corresponding line or 
two adjacent lines on both sides to evacuate the area.  We will expand the 
evacuation area in phases along the corresponding lines, the area that lava flow 
may reach within 1 day or in 7 days or 40 days, according to the prediction of the 
eruption level. 
 
Just one example, this is Line 15; this line here – Line 15, so let’s consider how 
this area can be evacuated.  This is a residential area; Fujiyoshida City is included 
in this residential area.  On the Yamanashi Prefecture side, we have the highest 
density of population here in this city.  ‘E’ represents evacuation, ‘P’ represents 
preparation for evacuation.   
 
As you can see in this map, when the alert level goes from 3 to 5, the evacuation 
needs to be completed in Area 1 and Area 2(yellow area).  Then when a crater 
appears after the occurrence of eruption, we know exactly where that is, so we 
can pick a specific line.  One line and also the adjacent lines on both sides; three 
lines will be utilized to evacuate people along these lines. 
 
In the beginning, this is the area(? blue area) that must be evacuated when Level 
5 alert is issued, which has a population of 20,000.  The next area(? pink area), 
where the lava flow may reach within 7 days, will be  the secondary evacuation 
area, which has a population of  25,000. The next after the next area(? green 
area), will be the third evacuation area which has a population of 10,000, not only 
in Fujiyoshida city, but also in Nishikatsura town.   
 
This is the outline of the evacuation plan. As I explained, when the evacuation of 
Area 3 to Area 4 is needed, we only have 3 hours to one-day lead time, therefore, 
smooth operation is necessary.   
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We also have many tourists visiting this area.  Before the alert level goes up to 3, 
we have to encourage mountaineers, hikers to evacuate voluntarily.  Tourism is 
an important industry, so right decisions must be made. 
I would like to get your feedback on the following questions.  
 
Firstly, before the alert level goes up to 3, when we are providing information on 
volcanic status, how can we actually encourage hikers and visitors to evacuate 
voluntarily?  What are the ways to encourage them not to climb the mountain? 
   
Secondly, when we need to eavacuate tens of thousands of people in a very short 
time, how can we effectively operate the evacuation?  
 
Thirdly, when the eruption may not occur despite the fact that we elevated the 
alert level, on what criteria can we decide to lift the evacuation order?  
 
These are three specific questions I would like to pose to the panelist so that we 
can discuss.  Thank you. 
 
Coodinator 
Now we have just heard from Mr. Hara his self-introduction and the situation of 
disaster prevention of Mt. Fuji. I believe he has also presented three questions to 
the panelists. We only have about 50 minutes for the panel discussion. Within this 
limited time interval, we also have to receive questions to the presentations from 
the floor because we could not receive questions in Part 1.  I’m not really sure how 
much we can cover but we will try. Now I would like to ask all the panelists to 
come up on the stage for the panel discussion. 
 
Now we would like to move on to the panel discussion.  I forgot to introduce myself.  
I’m the Director of MFRI, and my name is Toshitsugu Fujii. 
 
First, the theme of this panel discussion is “What is it that we can learn from Mount 
Fuji from the cases of foreign countries?”  Through Session 1, we have learned 
about things that we can reflect directly to the disaster prevention in Mount Fuji.  
We have learned what is it that each country is doing in dealing with mountains 
that have been inactive for a very long time like Mt. Fuji.  We have learned about 
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New Zealand, Indonesia and Italy. Mr. Hara has presented us with questions, which 
are quite difficult to answer, I guess.  Can we really find answers with the 
knowledge of current science and technology?  Including that, I would like to ask 
the panelists here for your opinion.  The JMA; if they find something happening in 
the mountain before an eruption, they would issue some information at a point in 
time when we don’t really know if there is an imminent eruption, but we still see 
some unrest.  In this situation, in order to ask tourists and visitors to evacuate 
voluntarily, how do we do it and can we really do it?  On this point, because this 
is related to the prediction of volcanic eruptions, I would like to ask Dr. Neri first 
for your opinion. 
 
 
Augusto Neri  
Good afternoon everybody.  The questions that have been asked, I think it’s 
extremely important and challenging at the same time.  The case we have 
presented this morning regarding Italy has some similarities with the case of Mount 
Fuji because also from Mount Vesuvius, it’s a long time we do not observe volcanic 
activities; and the last eruption as I mentioned, was in 1944, so a time where 
there were not yet fully operating and multidisciplinary monitoring network around 
the volcano.  Basically, and this is true not just for Vesuvius but even more for 
Campi Flegrei, the nearby caldera.  We have never recorded unrest at these 
volcanoes with the modern techniques so this makes the next crisis, the first time 
to face such a difficult problem so this is quite similar to Mount Fuji. 
 
The question about, “do we need to call for an evacuation even if we are not sure 
of an eruption?”  Unfortunately, we will have to do that because as I mentioned 
this morning and my colleague Domenico Mangione clearly illustrated, we have so 
many people living around the volcano that it will take at least a few days.  The 
plan now are talking about 3 days, 3 days to evacuate about 700,000 people, a 
much larger number with respect to the number you have here around Fuji.  That 
means that some precaution will be taken.  That means that we will need to try to 
make the best forecast at least 3 days before.  For sure we will not be certain that 
this forecast will be the right one, so there is some uncertainty there and this is 
something unavoidable but at the same time, I think we need to be cautious and 
we need to adopt a precautionary approach in order to save the people around.  I 
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think all this is even more complicated if you think that we will not know for sure 
which will be the eruption that will occur.  This is another challenge that modern 
volcanology is still facing.  Very likely from the monitoring signal, we will be able 
to say if the eruption is going to erupt or not but very difficult.  We will give strong 
constraint on the type of eruption that will occur.  That’s why the civil protection 
and the scientific community agree to select somehow a reference scenario quite 
large, as I mentioned, a sub-Plinian one and to refer to that in case of reactivation 
of the volcano.  Unfortunately, the size of the problems in terms of civil protection 
is so large that it’s not possible to be more flexible. 
 
In the other case, we are dealing with in these days, the Campi Flegrei caldera, 
that is a much larger volcano, even in that case, it’s not clear where the vent will 
open, so in that case it’s very similar to Mount Fuji.  In that case also the plan is 
to evacuate all the people in the caldera but still I think there will be some margin 
to somehow design the more appropriate evacuation timing, the most appropriate 
evacuation priorities, given that we hope that the monitoring signals will give us 
some insight to understand where the vent will open and maybe also which kind 
of eruption we could expect, but as I said also in my talk, there are major 
uncertainties that we have to take into account and that means that we need to 
adopt somehow a precautionary approach. 
 
Coodinator 
Thank you very much.  Yes, even if we do have uncertainty, we need to persuade 
people to evacuate.  Of course this will be very difficult but in Mount Vesuvius, you 
are trying to do this and we must do the same in Mount Fuji.  Dr. Mangione, I 
believe you are actually involved in the evacuation strategy. You assume 72 hours 
before the eruption and evacuating 700,000 people. In order to make this a 
success, could you tell us that what kind of methods or what kind of tricks you can 
use to evacuate these many people? 
 
Domenico Mangione 
Well, no tricks.  The basis must be an emergent coordinated action at all levels so 
concerning all the stakeholders of the National Civil Protection System.  The other 
important thing that I didn’t mention in the presentation is that obviously we could 
expect some seismic activity before an eruption starts or some other phenomena.  
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This means that people raise their awareness of what’s going to happen or not 
going to happen, so probably in the orange level, some people could spontaneously 
evacuate from the area, so this could obviously bring lower numbers when you 
have to constrain the evacuation in the red level, but the basis for an effective 
emergency plan to evacuate all these people in such a limited time is obviously a 
good evacuation route, and you have to have all the stakeholders like 
transportation, bus transportation owners, rather than railway properties and 
ferries, they all have to have their own emergency plan to carry out the task of 
evacuating the people within 72 hours.  Obviously, the same have to have the 
hosting regions to host these people during the days.  Regarding instead the 
matter of the hikers that must be alerted, the large number of hikers that are 
going on Mount Fuji, maybe during alert level 1, it is the base one right, so maybe 
inform the people that go on the excursion on what are the probable hazards they 
can find on the top.  Some of the phenomena could not be predicted with precision , 
for example, the phreatic explosions; so in a certain situation, if you make aware 
a tourist about what he is going to encounter, could encounter going on the 
excursion, you make him aware and also could respond better in case of an event 
and follow the instruction to safely evacuate the mountain. 
 
Another countermeasure I could suggest is to reduce the number of hikers; make 
the numbers close of the hikers during maybe alert level 2, so in this way, you 
could have the exact number of people that are on the top, their position, putting 
the checkpoints at certain heights, and also make them register in order to know 
which people are and where they are.  This could be some suggestion that for 
example, because we have some similarities on Mount Etna and Mount Stromboli.  
Obviously, we are talking about two complete different behaviors because they are 
always active but on Stromboli, we have the volcanological guides that give the 
information about how many people are with them to our excursion center so they 
know the position and where they are and how many they are, but still, I know 
that it is very difficult to deal with tourists that want to see, want to stay and don’t 
bother too much on safety. 
 
Coodinator 
Thank you very much.  This is a very difficult situation or a difficult issue to tackle 
with. It is important that ultimately all the mountaineers and tourist operators 
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need to know Mount Fuji is an active volcano and it could erupt at any moment 
and they have to know what they need to do once eruption happens. Certainly, 
this is the issue on education as well that was mentioned in Session 1.  It is 
necessary to provide proper knowledge on volcanoes and eruptions to people. 
Maybe regarding the first question, these could be the ultimate answers. 
In order to evacuate hundreds of thousands of people, what could be the operation 
optimal for that?  This is the second question from Mr. Hara. I believe that was 
already mentioned by Dr. Mangione.  Preparedness is the only thing. Including 
logistics, we need to make sure we understand the scenario and we prepare 
according to the scenario, so that could be answer to Question Number 2.   
Maybe let’s move on to Question Number 3. It is on the situations that the 
evacuation was made based on the raised level but the eruption did not occur or 
that the eruption ceased. Under these situations, what criteria can we release 
evacuation?  That was the also very difficult one.  Once Mount Usu erupted in 2000, 
the releasing of the alert level and the evacuation zone was a very difficult issue.  
We need to understand the active situation of the volcano but that was not easy 
either.  We don’t have any black or white answer to the situations. Regarding all 
these kinds of things, Dr. Jolly, do you have any opinion or observation? 
 
Gill Jolly 
Thank you Dr. Fujii.  Yes, I’ve got a few comments on all three questions really.  
Probably the last question, the one about when you can allow people back into 
areas.  With my experience, that’s harder than actually getting people out in the 
first place because often it’s more apparent if something is happening and building 
up to an eruption and then the time taken to make a decision around allowing 
people back in is really hard because there is a lot more uncertainty about whether 
the eruption will continue and at what level.  For Tongariro, we had the first 
eruption in August in the middle of the night and it took 2 months before we 
allowed people back or until the advice was that the Department of Conservation 
allowed people back into the area, and then a second eruption occurred in the 
middle of the day, 3 months later.  Fortunately, it was a smaller eruption but that 
caused concern because the track had been only opened I think 1 or 2 weeks 
before the tourists were allowed back in and before the eruption occurred, so there 
were questions about whether the call was made correctly or not.  It’s always really, 
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really hard to make those calls.  You are trying to balance the livelihoods of people, 
the economy in terms of the tourists coming to the area as well as public safety. 
 
On the other couple of questions, a couple of observations in terms of evacuations 
and planning for evacuations, a couple of additional things that could be done in 
addition to the comments that were already made.  I think an obvious one is to be 
exercising evacuations on a regular basis and I believe an exercise was made at 
Fuji just recently.  Exercise is always very helpful because they always provide 
answers and show where the problems are in terms of transportation routes or 
people’s human responses. 
 
The other thing that can be done is some research around modeling of evacuations.  
For Auckland, for example where we have a very busy city, what we’ve done using 
traffic modeling scenarios, modeling where spots are that the traffic might 
effectively become very busy at different times of the day and night.  Obviously, 
if it’s the middle of the night, it would be quite a different situation than if it was 
in rush hour in the middle of the day, so running through models like that can help 
inform how you can best mitigate some of the issues that might arise in a real 
situation. 
 
Probably the third comment that I would make in response to the first question 
about how you encourage people to evacuate or to stay away, particularly the 
tourists and visitors to the area.  With our experience from Tongariro, the track 
was closed for a couple of months.  The things that were done by the Department 
of Conservation to support that closure were providing alternate activities for the 
tourists to do, different trails in the area, which were safe.  A lot of communication.  
I think that’s probably key to a lot of this and it takes a lot of time and effort.  For 
example, I was involved in a series of workshops with the tour guides in 
partnership with the Department of Conservation where the Department of 
Conservation talked about the hazard and the risk and we would talk about what 
the volcano was doing, so showing that unified front from both the science and the 
risk managers was really helpful in that situation to inform the guides to let them 
know why the decisions have been made and that helped them plan their activities 
around what their businesses were doing, so I guess the key point there is having 
lots of plans ahead of time about how to do the communications to various different 
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stakeholders in the community, it takes a lot of time and effort and actually having 
the people and the resource available to do that is really important. 
 
Coodinator 
Thank you very much.  Yes, regarding the communication gap, how can we fill the 
communication gap was also something similar to what you have mentioned in the 
1st session.  There is no right answer so vis-à-vis possible right answers, we need 
to make efforts on a daily basis.  With respect to that, there was a concrete 
example that is Indonesia in Bali, Agung Mountain or Agung volcano. The volcanic 
activity was increased, that is, seismicity increased. As the alert level was raised 
to the maximum, more than 100,000 people had to evacuate for more than 1 
month.  There was recently small eruptions recently after 35 days of highest alert 
level, but the eruption was not as much as big as you anticipated when they 
ordered evacuation. As you have experienced the situation, Mr. Subandriyo, could 
you give us some comments please? 
 
Subandriyo 
Okay thank you.  The key for successful in disaster mitigation, in my experience, 
there are three things, first depends on the short-term predictions based on the 
monitoring data.  The second is the evacuation management based on the short-
term prediction.  The third depends on the long-term prediction represented by 
the hazard map that must be used as a guidance for the risk reduction for the 
future eruption.  Related with the Agung volcano case, I think everybody knows 
that the volcano currently erupting; this is just my opinion.  You know that in the 
historical eruption of Agung volcano, the magnitude of eruption is always more 
than VEI (Volcano Explotion Index) III.  The last eruption in 1963 caused hundreds 
victims at that times, so almost 60 years in dormant then suddenly unrest in early 
September.  The recent precursory data that I know that is initiated by distal 
volcano tectonic swarms. I think this increase in activity occurs suddenly, just a 
couple of days.  According to experience of eruption precursors in many volcanoes 
in the world, related with precursors of 111 distal volcano tectonic swarms; about 
80% of distal volcanic swarms will be ended by the magmatic eruption and 20% 
of them were no eruption.  If the CVGHM takes such a decision to raise up alert 
level 4, then accompanied by massive evacuation I think it still makes sense in 
such situation in order to save life in priority; I suppose this decision is not wrong 
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in my opinion but this is just unlucky decision.  You can choose the option for 
probability 20%, I mentioned above, if you have multi-parameter data, not just 
rely on one parameter data, for example in Agung volcano, it is just seismic data.  
This is very difficult to make a right decision, just rely on one parameter data.  The 
case of Agung eruption, as I know the local government and the people of course 
will complain to us, related with warning, but they understand to our reason to 
take this decision. Because it is to save a life of the people in priority as mentioned 
before.   However, in the other side, if we make a wrong decision, I think the 
people will be distrust for the next warning given, when a magmatic eruption will 
happen.  These are my comments.  Thank you. 
 
Coodinator 
Thank you.  This case of Agung volcano is a good example that shows how difficult 
it is to predict volcanic eruption. If the priority has to be placed on rescuing lives, 
saving lives, so it could be eventually a false alarm. Certainly, we have to make 
daily effort to understand volcanoes and to issue proper alert in case of unrest. 
This is a common challenge, a common experience that every volcanic country 
may have. What is important is to have multiple communications on different levels 
and we really have to have citizens, visitors, mountaineers, and decision makers 
of the government understand how difficult the prediction can be.  So the key here 
would be the constant communication with stakeholders.  Now Dr. Ade, you have 
focused on communication for long time.  You have talked today, how you tried to 
educate the schoolchildren for evacuation from volcanic hazards. In order to 
promote educations in various levels for better mitigation, do you have any 
suggestions or comments on that issue? 
 
Ade Anggraini 
Thank you so much.  Yes I agree very much that the communication should work.  
If the scientists have a lot of information but these cannot be transferred to the 
stakeholders or even if we can transfer this to the stakeholders but the 
stakeholders do not understand our information then it will lead to a disaster, so I 
really agreed that we have to learn how to communicate about the volcano, not 
only when there is a crisis but even when the volcano is in a very peaceful phase, 
for example, because there are some cases that we cannot really predict or cannot 
forecast sorry, for example like in 2014, there was a phreatic eruption in Merapi 
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and one day before the eruption, several hours before the eruption, my team was 
up in Pasarbubar in Merapi flanks with some foreign scientists and just a few hours 
before the eruption started, we finished our installation and we climbed down and 
after we reached the city, suddenly we had the phreatic eruption, so this is 
something that we thought was the peaceful state of the volcano but actually the 
eruption could still happen, and even us as the scientists, we cannot know exactly 
when and what kind of eruption it is, so I think it’s very important for us to be 
honest and to be open to the public. 
 
We should tell the public that, yes we know this and there are some uncertainties 
but also there is other factor that we don’t even know that there exists, so by 
doing this, I think even though we have a fast alarm like we have now in Agung, 
the public will not lose their trust to us as the scientific institution.  What I’m doing 
in Merapi flank by teaching very young children to start to know about the volcano 
itself.  Actually because we want to gain the understanding of the volcano starting 
from very young age so they recognize if there is something different from the 
volcano behavior on a daily basis.  For example, I asked the children whenever 
they go to school just look at the volcano and see whether you offer something 
different from yesterday, and if you have it every day and you do it from your 
childhood until you are grown up then you will also develop the instinct that 
somehow with also going together with the information from the scientific 
institutions you see that, okay today is calm, tomorrow I see something going on 
and also the institution said that something is going on so the understanding and 
communication will go along.  I think that’s my point.  Thank you. 
 
Coodinator 
Thank you.  Understanding that science and technology are not perfect, we have 
to educate children with basic knowledge about volcanoes.  It is also quite 
important to tell them there may not be the perfect answer. 
Well, JMA is now issuing alert levels for 38 different volcanoes in Japan. Once such 
system is established, people tend to believe that level will be raised exactly before 
an eruption starts, but when an eruption occurs before the alert level is raised, 
people would be mad to JMA.  It is important that JMA’s alert levels certainly does 
include some uncertainty and this has to be better understood by the public.  I 
think JMA should communicate more eagerly to the general public about 
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uncertainties of volcanic alert level too.  Mr. Miyamura, what is your opinion?  How 
could we deal with this issue? 
 
Jun’ichi Miyamura 
Well we have heard from different countries and exactly as he said and also as I 
said during my presentation, every year we have been increasing our monitoring 
capabilities.  We don’t want eruptions coming out of the blue and we have been 
able to reduce that.  However, there are several different types of eruptions.  Some 
may have very clear precursor activities but some may not and as Dr. Fujii said, 
since about 10 years ago, the JMA information we tried to make this more easily 
understood by the general public so that the administration of local governments 
can utilize that to issue evacuation advisories or orders and that’s why we have 
introduced the volcanic alert levels, but as you just mentioned, when we start 
issuing these warnings and levels, it seemed as if people took this as if we were 
now capable of predicting future eruptions.  Yes, it would be best if we can do that 
but eruption prediction technology doesn’t suddenly develop like this.  The more 
observation points we have the more uncertainty we have, so what we want to do 
is to use the unrest data that we now have captured, try to use that and compare 
with past data so that people can understand and expect what may happen, but 
as we have heard throughout the day and now the volcano eruption disaster 
mitigation councils have been established for the volcanoes but in the end, we are 
hoping that the information that we issue will be utilized for disaster prevention 
and mitigation, but I think we also need to discuss together at these councils about 
how the local governments and local people can utilize the information which 
contains a lot of uncertainty so that people can be saved.  Each volcano is different.  
Mount Fuji is also different from other volcanoes but we are hoping that the 
stakeholders can understand the characteristics of the data that we are providing 
and consider how they can utilize the information and data, which contains a lot 
of uncertainty, to provide information so that people can live and evacuate in a 
safe manner.  Thank you very much. 
 
Coodinator 
We have obtained many suggestions and advices from many people about crisis 
management and Mount Fuji.  Mr. Hara has raised three questions at the beginning 
of this panel discussion.  We may not have been able to directly answer all the 
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questions, but I believe the discussions that we got here contained a lot of the 
answers. So, now I would like to ask Mr. Hara about your opinion and ask for your 
comments about what you have heard today. 
 
Tomotaka Hara 
Well thank you very much for the very good answers.  
I had three questions.   
 
First and third question is about risk assessment and risk communication with the 
regional public.  The uncertainty – the prediction of occurrence of phenomena has 
a lot of uncertainty.  How do we try to explain that in an easy-to-understand way?  
I think that is the key, so we need to tell people that there is a lot of uncertainty 
involved here and also we need to tell people what kind of uncertainties they are.  
Probably that is the role and responsibility of the administration side.  
 
Listening to opinions of the panelists I felt that Mount Fuji and other mountains 
are all alive. People who live around the mountains are facing the mountain on a 
daily basis and I think some people can make judgments based on intuition, 
because they see the mountain on a daily basis.  How do you match that with the 
scientific knowledge that we are gaining?  I believe that’s another aspect that we 
need to consider. 
 
The second question is about risk management, about the operation. Listening to 
opinions of the panelists, I felt that the training is the key issue for the operation.  
Firstly, to make frameworks of typical and easy-to-understand models and to set 
trainings according to the models is important. Secondly, for carrying out these 
trainings, we must have good focuses and goals, planning the trainings to achieve 
the goals, telling the participants what the goals of the trainings are. And by 
conducting these trainings, evaluation of the achievements of the training is 
necessary.  These process is called “training management”. I felt that good training 
management is important. 
 
We didn’t hear the issue today, about conducting operation. I have been serving 
in the SDF, the Self Defense Force, and conducted many operations and trainings. 
Conducting operations are very difficult, especially in an emergency situation. It is 
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very difficult to convey accurate information.  Emergency operations are always 
difficult so we must cope with many mistakes and errors. We need rigorous 
trainings for conducting the operations. 
 
At last, we also need the command and control systems, which is very clear and 
simple.  How is command, control and communication going to be carried out?  
You need to have a clear and simple method for command, control  and 
communication and you need to make sure that you don’t have too many 
stakeholders.  In Japan’s case, we have too many stakeholders.  I also participated 
in the November 22nd symposium.  I tried to make a comparison of different 
countries, and I believe we need to streamline the stakeholders that will directly 
be involved.  The structure that we have in normal times and emergency times 
should be different. And as for the government’s side, that is the key issue that 
we need to consider.  Thank you very much. 
 
Coodinator 
Yes, you are an expert on the operation aspect.  I believe you do understand how 
difficult operations could be.  Now so far, we started with Mr. Hara’s question and 
we have considered what should be learned for the disaster and hazard mitigation 
on Mount Fuji.  
By the way, in the first session, we were not be able to accept many questions 
because of time concerns so if there are any burning questions for the panelists 
up on the stage, please raise your hand and please wait for the microphone to 
reach you.  Any questions to the panelists? 
 
Yamada 
My name is Yamada and thank you very much for the many presentations.  Now 
in a disaster, people should evacuate with the minimum amount of luggage in 
order to have successful evacuation within a short period of time. However, they 
will worry about the property which they left on their house. How do you protect 
their property in the occasion of evacuation?  Their property needs to be 
guaranteed, otherwise it will be difficult to persuade people to evacuate. I would 
like to know how you are planning to safeguard the property of the residents during 
evacuation. I believe that is one point which is still not clear for me, so I would 
like to ask how that is being done. 
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Coodinator 
Thank you very much. How do you secure public order during evacuation so that 
you can secure and protect peoples’ property. That would be the question. I believe 
this could be answered by Dr. Mangione. 
 
Domenico Mangione 
Yes thanks for the question.  That is a very good question.  The safety for the 
people that are evacuated must be contemplated inside the emergency plan, so 
there must be a section of the master emergency plan which concerns the safety 
of the houses against looting and other actions, and a good way to do this is to 
obviously make some gates at the outside of the risk areas in order to avoid people 
going back, so everyone can go out but no one can go back, so from the moment 
you are sure that everyone is evacuated then you will have patrols that won’t let 
people get in back again.  This could be a solution. 
 
Coodinator 
Thank you very much, so establishing gates might be one way but you have 
700,000 people evacuated and having gates for an area that contains that amount 
of people may be very difficult.  After the Fukushima Daiichi plant incident and the 
large-scale evacuation after that, it has been difficult to keep strangers out.   I 
believe this is something that many municipalities need to consider.  We don’t 
have the answer to this question but we do need to be aware that this is a big 
problem and the people involved in volcanic disaster mitigation should be aware 
of that and we are considering that.  Any other questions? 
 
Hino 
I’m Hino from Yamanashi Prefectural Central Hospital.  I agree evacuation is critical 
in case to ensure mitigation of volcanic disaster. But in Japan, we have many 
elderly people and the people who need special care, and a lot of people who are 
hospitalized.  There must be a kind of risk in evacuating these vulnerable people.  
When you make an evacuation plan, how much do you actually consider the 
medical care that is supplied to people?  How much that is considered in the 
planning of evacuation?   
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I would also like to know if you have any experience on the actual disrupt of 
operations of the important infrastructures, such as power plant, or of the fine 
electronic devices in case of ash fall.  
 
Coodinator 
Who should I pose this question to?  Dr.Jolly, would you like to answer the first 
part of the question at least? 
 
Gill Jolly 
I?  Yes, probably a good example that I have is not volcanoes but it’s a tsunami 
evacuation planning that we have been doing in New Zealand related to a potential 
for a large-scale tsunami and there has been a lot of discussion around exactly 
that if we do get warning for a volcano, it’s probably a little bit easy if you get 2 
or 3 days, you can maybe prepare to evacuate the elderly and the hospitalized, 
and the people that don’t have their own transport is another thing but if you have 
only a very short amount of time, it’s really hard to do that and you have to weigh 
the cost of the risk of evacuating people for the tsunami.  One of the issues that 
we had is if you raise the alert and you try to evacuate people too quickly then you 
might actually end up with people in road traffic accidents and even if the tsunami 
is not going to be realized then actually you lose life anyway, so it’s always a bit 
of a balance between the risk of evacuating versus the actual benefits from 
evacuating those people. 
 
In terms of the impact of ash fall on a variety of infrastructure, we have done quite 
a lot of work on that in New Zealand, looking at eruptions from South America 
particularly, some big eruptions there where there has been ash fall and analyzing 
the vulnerabilities of things like air-conditioning systems, computer networks, high 
voltage power lines.  A lot of it is understanding what the impacts might be and 
then having a plan to mitigate that.  For the high voltage power lines, for example, 
shutting those down to prevent the arcing but then of course you have another 
issue in terms of power to critical areas so it’s an active area of research and I 
don’t think we have the answers yet. 
 
Coodinator 
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Thank you.  It’s a very difficult question.  Thank you for answering these difficult 
questions.  We are actually beyond the time limit.  We are allocated only 50 
minutes for this panel discussion. I know there are still more questions to be 
wanted.  However, we would like to conclude this panel discussion at this juncture.  
Thank you very much. 
 
Thank you for your participation.  In closing, I would like to invite Mr. Hiroyuki Arai, 
Deputy Director of MFRI. 
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Closing Remarks 
174 
Hiroyuki Arai 
Thank you.  I’m the Deputy Director of MFRI.  I would like to thank you all for 
participating in our International Symposium 2017.  We are looking at the volcanic 
eruption and measures for hazard mitigation.  As you know in September 2014 
Mount Ontake erupted.  That took the biggest victim in the history of volcanic 
eruptions in Japan and that was a severe reminder for us that we try to take 
volcanic disaster response and tried to coexist with volcanoes.  There has been 
much research conducted.  In Yamanashi prefecture, we cooperate with many 
different stakeholders to try to improve our disaster response to possible Mount 
Fuji eruption.  We have monitoring system by our research institute.  We study 
eruption history as well.  Our research institute wants to serve a center of 
research so that we can best contribute to volcanic disaster mitigation.  In this 
symposium, we had the first class researchers from within and outside the country 
to discuss volcanic eruption and hazard mitigation.  In the panel discussion, we 
considered what we can learn from foreign experiences.  The multiple responses 
taken in different countries, we were able to learn and also deepen our 
understanding. 
 
We are very happy so many of you turned up for this symposium and have been 
able to have this very meaningful discussion.  I want to thank the organizer and 
also want the speakers who have come all the way to come join our international 
symposium.  We are hoping that the symposium is going to give you an 
opportunity so that you can become more interested in volcanic disaster mitigation 
so that we can all contribute to better volcanic disaster mitigation efforts.  Thank 
you. 
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